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A reconstituted human antibody against a human interleukin 6 receptor (IL-6R), which is composed of: (A) an L chain 
composed of (1) the C region of a human L chain and (2) the V region of an L chain comprising the framework region (FR) of a 
human L chain and the compiementarity-determining region (CDR) of the L chain of a mouse monoclonal antibody against a hu- 
man IL-6R, and (B) an H chain composed of (1) the C region of a human H chain and (2) the V region of an H chain comprising 
the FR of a human H chain and the CDR of the H chain of a mouse monoclonal antibody against a human IL-6R. Since most of 
the reconstituted human antibody originates in human antibodies and the CDR is lowly antigenic, this antibody is lowly antigenic 
against human and hence prospective as a therapeutic agent. 
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4 WW.®-? t> XSfck. h I L — 6 R#l#^6n tHL-6 

Hi IT v # X P M - 1 ffifaZMfR Vtz 0 7nPM-iKi. 
#; 0 SItR &± £ L T . 5? - F"7^?X il ^ffi cf^fct h #HB1 
^SS^M^^^^xfiit HL-6 Rffift&tf** v&WQ 



WO 92/19759 



PCT/JP92/00544 



17 

i l - 6 R£t#;0i*u pm- i iKfrtfmb&^ffimmmmfe 

14 £ ?K L 0 X. +^7PM-lSi#:tt*>7AUKl 2- 

y^^j^p n± ^ffifo pm - i cd v mm tmbucb ^ 

v $ * *E y 4r n - * i/ffi fit © C D R *< k Ft/^n-t^ 

?nt;^n --^inift© FRit V * J 2 jisffifa 
© F R <!: ©r H 1^^^tB|iH4^#S-r & 
T. TOxPM-lR#:OL|&ErHt(Z)Vf«$ N OWL 
(or Leeds) database of prote 
in sequences CflffiS<H5 t^TOHjiD^^X 

^nJJiftfflVlJiClLTtt^ PM - 1 fft & © L f$ V IS 
Sttvniftmus i gkcko (Chen, H. T. £> N 
J. Biol. Chem. (1987) 262:13579 
- 1 3 5 8 3 ) © L $ V £ ^ iHK L T £ 93. 5 
%a>M-& (identity) &&&Ltz 0 PM - 1 ffifr 
OHHV SIM livn^mus i gvhr2 (F. J. G 
rantg> % Nucl. Acids Res. (1987 ) 
1 5 : 5 4 9 6 ) © H tl V ffi®lZ M t> M\% L T *? . 8 4. 

ft! v ^ x V Pl^tri^jt^©l5| — 14^^ v^xPM - 1 
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d © z £ fcfcS h (Z, 2 n- yfcZtitz D N AiS^J^'iE £ 
^^Mff^jSiEHJ^-^^^o -flSC HII V floral ^ it 
L$I V If ^fal© *9 j^^jt^ffl|5l-^ft^#S-r So Z *l 

c £ ft 3 J; & fi© ^HH4 © #> ? h h o o 

Vpf^teU RE I h 0l# k 1 hu r e ( W . 

P a 1 m Physiol. Chem. (1975) 35 
6 : 1 6 7-1 9 1 ) OLiVfiCl^IiLT^^ 7 
2. 2 %0i-t^#St«. P M- 1 mftOEm V^itt> 
b r Sift humighvap ( V A P) (H. W. Schro 
e d e r Science(1987)238:791-7 
9 3 ) KlfeHKL't*^ 7 1.8 %0|5|-S^#i$ , r «• 
?nPM-l jftfrj^fc ©gft^ffift^jM^ft^S*^ 

fi^-©M— ^©ifc^tt^ t? * v $im^on—^oitm^ *> 
znte~?t?*PM- i &#© vts«*w $ * vfi^c 

iim©rBllII£8?&1~"S iz&lZ-? tf X PM - 1 OVS«^t F 
IS ft 3" & (human i z e) i i^If : i^st. 

?nPM - 1 filft© V&«££ £>C E.A. Kabat<?>. 
(1987) Sequences ofProteins of Immunological Interest, 
Forth Edition, U.S. Department of Health and Human Ser 
vices, U.S. Government Printing Office £ J; 9 a£l & $ ft £ 
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HilfclKLfc. V«0F RMTjfcttiff ofc. *©&H£ 
^ 1 C^t. 

1 

?nPM - 1 © V M © F Ri v M & 3 ffi * © if 7* ^ - 

7* © t h V $1 © □ y ■& y-9- x BB #1 ( 1 > © F R t © FhI © 1*1 — 
ft (%) 

A. Li VfiC^tfS F R 

HSGI HSGII H S GUI HSGIV 
70.1 53.3 60.7 59.8 

B. HII vmMfc&tf& F R 

HSGI HSGII H S G III 
44.1 52.9 49.2 
(1) 3 y-fe Xfi^jttK a b a t h ( 1 9 8 7 ) IZ mm 
£ *LT (,•» & 

vnPM - lPOL|Vg«OFRW:t h L II V $f 3$ 

0t7'^'^-n (hsgi) © n y -fe y -9- x IB *•» £> © f 
Rr,il)lKtT|}^ 7 0. l %©lsi-ft^#S , r *• v 

nPM - 1 © H II V fg © F R t f* H m V fl m © * 7' 
;i/ - 7* 1 1 (HSGII) oayty*xi5J*»&<!)FRCli 
Uglti^s 5 2. 9 %©M— tt^^^-T « o 3*i£>©££ 

^ 5 o t h R E I * 0 L m V IB ft tt t Y L II V pI M © 7 V 
*-riC|L, ^Ltt F VAP4"0HHVf Ittt h H 

ii v m m © -9- 7' ^ )v - r 1 1 c jr -r 5 o 
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t hiftfc*© v®«£© £*i&©ifc«fr&. S^^t h p 

« c: £ #nf n ttiRk h p m- i mfthm v«a© 

Rif © fc » C H: ?- 7* - 7* I ( H S G I ) Clt*b H 
«VfS«£«JBL. ^ttlilt h PM - lffi#HJRV« 
*©Rtf©fe»6:tt-9-7**'/l'-7*II (HSGII) Cit«t 

iijb h P M — 1 ffiftvgg«©Rff 
^7*PM- ltftftLtf VtlM^OFRtt,. V7?iU-7l 

i ) o H»fie© < > ?nPM-i **#:© l m vmm 

I V f i 0 f 7' ^ ^ - 7* I 0 1 i^M T' S t M I V ii 
R E I Kl^MLtl^;, &->T. Slit h P M- 1 m 
ftL II va*ORttC*l>TR E I^b®FR$ffflU: t 
Sfc. HftJ&k F PM - 1 Sift L«VS«0fl?8S© *:«>©& 
L,TREI0FR^fILfc. 

R E I KSS < d ft £ © k K F R * C B\ & £ © k h R E I 
CJt^T 5 fi©*iai^#iaE^5 ( k a b a t & % 1987. 
C «fc *lfc£f£S 39, 71, 104, 105 1 0 T ;I2 
£#M© C i ) o F R 4 *© 3 ffl©£<ffc; (ffiS 104, 10 
5 Jk & 1 0 7 ) ttffe © k h*Lg^6CJil«Ci^t*^ 

L T -5- *Li& £ k h ^ & © it JB& 1" & © T & ^ (L. R 
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iechmann£>. Nature (1988) 322:2 
1 - 2 5 ) o SB 3 9 Rtf 7 1 C# «• * 2 14 7 y h 

CAMPATH - 1 j/tft© L fit Vf«0 F R * £#£-f § 7 
$ / ^fc: £ i'^^jhTfe ^>fc(Riechmann£>„ 19 
8 8 ) c 

®f?£$ UPM-1 m& L fit Vff J$© 2 3 y * 

L fz o SB— 0 vf — s; a y ( /<? — S> a ^ r a j ) C & ^ T 
tt. t hFRttS«JSt FCAMPATH-lHfiiift*C# 
StSRBICKFR (Ri echmann^ 1988) 
tm — T'&^K IT? ^ X C D R ft v ^ x P M - 1 iftft© 
L fjg V$H£4»© C D R tm o fee H- <Drt-i? a V 

a V r b j ) « - V a V r a j Cl§, b h F R 
3 4» © S fi 7 1 IZ&tf &? Uill0*$^Cf I, C. 
C h o t h i a £ . J . Mol. Biol. (19 87) 1 
96 : 90 1-9 1 7 C «k $ JEfc $ *L S «k 3 C . 117 11* 
Li V 511© C D R 1 ©^*£8*J (canonical) $f it 
©SB#T & & o d ^ J m it L fit V fi*i© C D R 1 

tt*S£C:*;S < «»r *-e&£-3o v^?xpm - ii#©L 

filVtBttCfc^T. SB 7 1 tt^n i/yfib5 e Si^b f- 
P M - 1 ffifr© L 0[ Vffi®<Ds<- i/ a V r a j 0 & If- £ {g ffl 
L fc ^gfc $ fl fz R E I © F R C & ^ T « SB 7 1 tt 7 * - ^ 

7 7 iy-esbofc. lift ft t b p m - 1 Sift l ivissoa 
- V 3 y r b j c £ ^ T fcU SB 7 i07x^;P77^y^ 
v t> X P M - 1 L fit V ffim * K ft ffi $ H £ cf; -5 C f - n f 
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yi:|i?)liT^S. ~? tt x P M - 1 Mfc® L II V 

ffiSU #M k hCAMPATH-lHMtt0il0fc 
»Ci»*ftftREIOFR (Ri echmann&s 19 
8 8 ) hPM-1 iftfr® Li VfB«0 2 8^1© 



S 2 

FR1 



VlPM-1 
REI 
RV L a 
BV L b 



1 2 
12345678901234567890123 

DIQMTfiTTSSLSASLGDRVT ISC 
DIQMT&SPSSLSASVGDRVTITC 
DISMTQSPSSLSASVGDRVTITC 



CDR1 
3 

45678901234 
RASQDISSYLN 
RAS&DISSYLN 



VlPM-1 
REI 
RV L a 
RV L b 



FR2 

4 

567890123456789 

WYQBKPDGTIKLLIY 
WYQBKPGKAPKLLIY 
WYQBKPGKAPKLLIY 



CDR2 

5 

0123456 
YTSRLHS 
YTSRLHS 



VlPM- 
REI 
RV L a 
RV L b 



FR3 

6 7 8 

78901234567890123456789012345678 

GVPSRFSGSGSGTDYSLTINNLEQEDIATYFC 
GVPSRPSGSGSGTDFTFTISSLQPEDIATYYC 
GVPSRFSGSGSGTDFTFTISSLQPEDI ATYYC 

y 



CDR3 

9 

901234567 
BBGNTLPYT 
8QGNTLPYT 



VlPM-1 
REI 
RV L a 
RV L b 



FR4 

10 

8901234567 

FGGGTKLEIN 
FGQGTKVEIK 
FGQGTKVEIK 
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& : R E I © F R \tnmi8. t F CAMPATH - 1 H %LVf 
*P IZ & £ ft & b ® X fo & (R i e c hmann&. 1 9 8 
8)o RE I0FR*05l0TI^#tfc7^Ittt f 
RE ( P 1 a m h . 1 9 7 5 ; 0 . Epp 

Biochemistry (1975) 14:4943 
-4952) fr&JtaSTSyHTfc*. 7-)XPM-ll 
#© HIK Vfliitp© F R l£ V 7* JU — 7' 1 1 IZ M t h Hi 

pm - i iftft0Hjjii vffM£$*0© t v nmvmmtcb&m 

IZ ifc t*> T n CI ft & t h H IK V fl © 7* ^ - 7'I I © 1 ff $ 
St$)§t FH«va«VAPClfegjBl/T^fc. t 1-H 
II V^M©-9"7*^^-7*II©flk©^^MT$)§ t h Hll Vff 

Uffii&t V pm - i ffift©Hiivsij(i©#gg© 

tz VXD&mtfmt IT, fttf t h P M - 1 ££#;© Hll 

YmmomfcDtzibommt lti^/:, 

Hf?i$ b F P M - 1 fitftHIR V1ffl*0 6 Wm®'<-V 3 ^ 
£ ^ It L tz „ 6 Mm © - ^ 3 y © T ^ X IZ £ ^ T . b h F 
RHSiiD 1. 3 4>};#StSNEW PRCj^T^^ 
^LTv^CDRttv^PM-lPHiVffl^OC 
DRiPlbT'fe^e tbFR4i©7ji©7^7 (ffiS 
1, 27, 28, 29, 30, 4 8 ft 7 1 ;I3#I) li 

ffig* ^ njfg^^^-r-s *>©il^^ 

$ftt^«, v 7 X P M - 1 i^0Vli©tf ^Cfe^Ts 
HiVll^O^l 1 it C D R ;p-7 c ©5g < CiSStSSI 
i!27, 28, 2 9. fttf 3 (Hi. C. Ch 
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othia&. Nature (1989) 34:877-8 
8 2CJ;^ftj££*lScJ;-5 KH|V«*OCDR 1 ©li*Pft 
(canonical) -£LT/X«:H 

m - i ffifa v ti m © ■ * r c & ^ x mm $ n s ( c n o t h 

i a 1 9 8 7 ) . 4 8 x P M - 1 ffiff© Vffi 

iOtf^J^^^Tl.,/; (bur i e d) iliLTil 
Sftfc.I-jfc (buried) 8£©£fc « V * 

1 B\ C h o t h i a £ (1989) K «fc *) ^» * il * «fc o 
CH|Vf«C CD R 2 (canonical) Hit 
©3B#T& So nffifc t hPM-l &&© 6 M© A-S? 3 



3 



PR1 

12 3 
123456789012345678901234567890 



CDRl 



VhPM-1 



DVQLOESGPVLVKPSaSLSLTCTVTGySIT 
QVQLQESGPGLVRPSaTLSLTCTVSGSTFS 
aVQLQESGPGLVRPSQTLSLTCTVSGYTFT 

Y--T 

0 Y--T 

Y--T 

D Y--T 

YSIT 



123455 
A 

SDHAKS 



NEW 

RV H a 

RV„b 

RV„c 

RV„d 

RV H e 

RV„f 



SDHAWS 
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VhPM-1 

NEW 

RV„a 

RV„b 

RV„c 

RV H d 

RV„e 

RV„f 



FR2 

4 

67890123456789 

WIRQFPGNKLEWMG 
WVRQPPGRGLEWIG 
WVRQPPGRGLEWIG 

M- 

-M- 



CDR2 
5 6 
01223456789012345 
A 

YIS- YSGITTYNPSLKS 
YIS-YSGITTYNPSLKS 



V„PM- 

NEW 

RV„a 

RV„b 

RV„c 

RV„d 

RV„e 

RV„f 



FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

RISITRDTSKNQFFLQLNSVTTGDTSTYYCAR 
RVTMLVDTSKNQFSLRLSSVTAADTAVYYCAR 
RVTMLVDTSKNQFSLRLSSVTAADTAVYYCAR 

r 

R 

R 

R 

R 



V„PM-1 

NEW 

RV„a 

RV H b 

RV„c 

RV„d 

RV„e 

RV„f 



CDR3 
10 

5678900012 
AB 

SLARTTAMDY 
SLARTTAMDY 



FR4 
11 

34567890123 

WGQGTSVTVSS 
WGQGSLVTVSS 
WGQGSLVTVSS 



ft : NEWOFRCttlfib h CAMP ATH - 1 H £r[ 
foG)W> — ''t — V 3 y (R i echmann£> N 1 988) 4 1 
C H & £ *L £ & © T $> & ♦ 
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S?i)&b hPM-HftftLHROfHStVIMO^il^n© 
H-^-o; B y$3-Ft*DNA$ifa«PCR?IIIffi* 

t§Si«t f- V««*3- rt§7'5X^ ^PCR7'7 

4 -v-zm^-z&mis. ffi^^h v««+c#ffi-r * cdr 

$ t *j X P M - 1 Jftftfr & © C D R Cck *) Lite 
bFPM- 1 #LftLHVff^£=2- Kf £ D NAOffl © fc 
»©ffl»#8tt. h D 1 . SL|¥«*3-rt 

«DNA*tft57 , 7X?KDNAt*ofe, :0S1« 
b h D 1 . 3 Liva«ttt h Lfl ViB«R E I *i3#i£-r 
«FRC|^TM^/;. gf*J£b hPM-li*HlV 
®$£a ~ KtSD N A®ftm<DtzV>®&mMniZWffif£ t 
h D 1 . 3H|VSI8$3-Ft5DNA-e*,it, COS 
|«khDl. 3R*HIVi»$3-Ft«DNAttt h 
HgVfiNEW (W. Verhoeyen£. Scien 
ce (1988) 239:1534-1536)^3- Yt 
% D NA^C#St§ FR*3-Pt« DNACi^tffS 

HlfMCD b FFR§3-Ft«D NA^ttt^a^?'^ * 
U'DNA^ijRLfc^ ?nDl. 3CDRCfU^ 
XPM-lSl#CDR0mT!liCti«k5CPCRr7 
-f v-£§£ff L-e LT£® h p M- 1 fit* 

DR$a-Kt«DNAE?!lttU ^LT2lIor7 
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trd; -5 K:Stf-$nTir>S. -iSO P C RSJSKl^tf * 5 MM 
© P C R T=y 4 v-©f$ffi# N ffi^Sm^t b Vf3J$*£# 

St5k FFR^a-rtiDNA&tf^^PM - 1 tftft 
va«*C#at«CDR*3-Kt5DNA^&)j|«PC 
R£$tr£ & £ Lfc (Hifefll 7 N tffCH 7 RtfEl 8 £# 
P CR*kWL¥>iZi> o-yftl^ *LTE^IJ^3£ 
LT> Hit h PM- 1 JfifrLffiRtf H« V«*0^-^ 
3 y r a j ©£&D N AEflWIE L ^ T 5 / ^@e?!l£ 3 - K 
LT^«:t$ltBLfc. iiSt h PM - 1 jR#L« Vffi 
3 y r a j ©ie#|£ SB 5 5 izmt . 
Sit $ k h P M - 1 2/1 Vt£«0flk©A- £/* a y * r» - k 
■f«DNAtt. &I$tLTMPCR-II^i£ (Kam 
m a n 1 9 8 9 ) C =b "T ^ £ £ M tl it M ^ T 

fffiUfc. Bi^t hPM-1 ffift V^JSORtf-KlM LTIE 
«l/fc«k->Cs t h P M - 1 m# L £ V««© 1 o© 

13li0A-->"g y ( a - >>* h y r b j ) *n-Ft«DNA 
£ti?SL> €r Itli^t h P M — 1 MHUVfiO 5 M 

m © M flu © - a y ( ^ - •>* a y r b j , r c j , r d j , 

r e j s & r f j £ 3 - K f « D N A * fl?S L it • Z tl <b 

©iiSn©^- V s 3 v H — — ->* 3 ^fr £ ©— iS©ifc*s & 
mitz^Vo 71/ ^se?!i© c n & ©»a«*^tt p c Rig 

tlfc, D NAE^C^SS^it^IAtS P CRT7-f 

^-^^it^tifco -iop cRsiscasx p c R^^i 
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n-y-fcL. * LTETOl/T D N AiJIifO W 
If Mil 9 £jt2-,T^3 d ££itBLfc. FPM-1 
tftfrHIS Vli^-^ a y r f j 0ge?fl^ie?Fj#-t 5 4 IZtk 

S?iJ£k hPM-1 m&V vIM®m* <Ds*-i? 3 y 0 D N 

^y^Lfc* #H#st h pm - 1 St#VML SI** a - Y't 
§DNA$t h L il CIS** 3 - K-f * D N AEJBEitfik 
/Co Hit F P M — 1 fifrHK V«*£ 3-Ft«DNA 
£ fc hr-1 Cii$3-Kt§DNAie?IJClilfco If 

^ 1 C ^"T £ -5 & H C M V §£ JS ? ^ - * V X . H CM 
V7"nt-^ - • iyAyf-Ii^t h x n y y - ^ 3 y 
~7 y 9 9 — (human elongation fact 

0 r ; HEF-1 a) - • iyAyf-CJ;?)I 
§Iif; (111 5l#i®:i) c 

ftCSiKk F LI VfiA-i/ 3 y ( a ) £ N H II V {£ 
iA-i/g y (a) - (f) 0t^T0i^*t F I L - 
6 R^©8^C?^tKRLx ^LT^Oil, 1111 1 
E#*iegE«-$- £ £ "5 LKA-iJsJ' (a) iHfiA- 

♦>* 3 y ( f ) £ £#^j£sis8U£ tfSt#*<+^7PM- 

1 M & (a) iltU'N**?! L - 6 RlZlfe&t &%Z.fl*:7r: 



m fz % m m 
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mm® t^^ggtg-rsfcgxD, nmwtt v pm - im& 

Vpfij^n- Kf 5D N A 0 lEM 

T *5j 1 0 # © 1 -C & 3 Z t ifi m h £ 13. o . m V *< )\> 0 5g 

mm? PIBf J&*tefc3ftfc C_0_S»lftfr 

6RNA£WSiLfc. -?nPM-ltjE#Vil$3-Ft 

-#« cDNA^MLt SiiJ&t h LiXttHgV«« 
In-rt^D N Affi?!!0W8B£|fcfc' <k -5 KlSIt $ nit P C 

ii vfg«t3ME"r*fra2-*js cdna*»&pcr4)ssi$ 

I0PC R & L> -^rtt^JSa*) 4 0 8 b P 0S$ 

^tU flb^tt J; 0 Jfi^ 2 9 9 b P 0PCR a^tf^fe •? fc c 
jEt/l^-fXOPC R£#c$3«P C R&Jifc$9©££J5lfi0*Sj 
9 0 * Lxm^ P C R4^lltt^^i0| 1 0 

0PCR§g|^#SU — 2f tt^Sffl?) 4 4 4 bp 0:1* £ 
fU * LTflii^tt 3 7 0 b P ©^$ ©Jgl^ P C R h 
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-otz. LfrLi3iWbZ<Dm<&, JEL < K^m^X® P C R£ 
j^ti^P c R SB i-ftt>t%}9 0 % 

fr£>. LH&ff Hg[ VfiO^ftlC^^t & D N AOlf 

K tJ- T ^ -fr 7* ^ — @SM © ^ ^ "fe ^ "9" ^ (Br ea t 

hnach. R 6s Ann. Rev. Biochem. (1 
981) 50 : 349-383) IZft^? & Z ttfty bfr t 

^ — 7 $ ^ -^fs^^^-r & k FPM- 1I# 
LiRCFHg VfIM©-?-n-rti^-i/- 3 y r a j &tf r f j 
§a-Ft«D N AE8l©:&-f fr«S!!&£fi3iB© PCR-I 
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mm (B5B*^ : 5 4 ROf 5 5 ) (DlfO'J -^-fifll* 3 
- Ft^DNAtC'f V h a y © #S T* ft <> 

3 *l £>© y h a y \t h t i> Mffil&t b D 1 . 3 i/t&© 
V (Verhoeyen£„ 1 9 B 8 ) $3 - f't« D 

n a © » c & ^ t teffl $ n tz -? fj x u h ii y - - le^ij 

(M. S. Neuberger£. Nature (1985) 
3 1 4 : 2 6 8-2 7 0) $3- KtSDNAKi^tS. 
Hit h D 1 . 3 Kt«DNAtt % v^x^Jg 

n 7* V y 7* n - £ffl^ SliHSttUB"* * * - C * ^ 

^■,fc s y - - y h n y y u -f y v 7* * =e - ^ - 

§ ^ 4 7' n ^ - ^ - ^ f, 0H^0 ^; !{> c ttl^t S ^ 
(M. S. Neuberger£> N Nucl. Acids 
Res. (1988) 16:6713-6724) @e?U£# 
f S»J3tfc h P M- 1 ft&Lfi&tf Htl£3 - K 

t^DNA^ftg^nyiJ y7°a^-^ - J^^ CD 7" a * - * 
-#JB ^ * ^ ^ * ft3 y -^-ffi#l 

y h n y tt N If $J$ b- h Vfltt* 3 - Kt5 D N A® 

pcR-^-iy^cioftijnfc (Hife^iji 2 £ # m 

PM-1 jftft H II V =1 - Ft^DNAit h-1 C 

vIM £ 3 - h* t %> D N A t CD f H 1 © W y hny^cD^jl 9 Obp 
©2«fgi&D N ACD#£T&& £ftfco liit l-B 
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I-8HiV^i (P. T. Jones£>. Nature 
(1986) 32 1:522-525) £ 3 - Kt«DNA 
Ciiti6*t«DNAE?|fr&S»*k hPM-lHfi 
Vff 3-Kt5D N A£fi?SS Lfc. Z ©*2U©Hfi$ k 
F V $f 3i£ 3 - FtJDNAttvnNPOHfV $f J$ ( M . 
S. Neuberger£>^ Nature ;M. S. Neu 
b e r g e r EMBO J. (1983) 2:1373 
-1 3 78) §3-Kf«DNA^& ft 13 £ *l fc . ISM k 
F HII V®«£n - Ft^DNAi, ^^-^^ ^ - Kin SDK 
k h V®8s£a - Kt5D N A£iii^:f £ fc#>© B a m H I 

gBe£©m!£M y m y^c^s-rata 1 9 0 b P ©c©x f 
y y ^h: % nmm k f va«*: - f*-tsdna©pcr* 

n — y ^ © fig T! & * 3 *l fc . 

1131 y ^l^&m^f & fc©*r^^$*Lfelf»^k F P M — 
1 S£#L«&ffHS VfS«©S&^-y* a y © D N A@e^IJ5. 

T * 7 ^12 M £ 16 : 5 71^5 6 IZ^T* Z ft h © 
DNAEPs « 2 CiLfcSiit FPM-lffiftLg[V 
fIM©^"- y* a y r a j . MCFCS 3 £1^ L k F P 

M - 1 IftftHtl vmmo^-^ 37 r f J^-Ft^ H 
E F - 1 am^^f 9 ' — (Ml 5 ) C#A$*lfc*-^% I *l 
t,0^^-lU7y^7x^ F $ ft fc COS j ffi * T* & 2 

* g/Miofii#*— asc^ii-r*. <£^s©mi#u f 

P M- 1 £ift££^fc:£^*-&<5 d h f rilfe?^ 

£B#-EA,*£fft^HEF - 1 a^S's^ * — £ftU Lfc (H 
S£M 1 0 RtfH 1 1 ^#10 Z t ) o 3 (crip 
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P 1 e d ) S V 4 0 rn^-^-^ISLfc d h f r iffe^ 
£ . b h r - 1 Hi^^ltSHCMV^^^-CO^Tie 
KLfcOiBlSCLT. thr-lHl^I3|t§HEF- 
1 «^^-C$Alfe. #fis£b hPM-lffiftLil*^ 
ItSHEF - 1 tf^^-RtfUtflifcfc hPM - 1 fflfrH 
l^^ft^HEF - U-d li f r^^^-^CHO d 

h f r (-) m*tznn&wmmLit. ^mizm^^m-^n 

fcCHOM^^, K*^W* f 1 0 %© F C S 

&tf 5 0 0 v g /ml © G4 1 8$ttt§A 1 P ha-Mi 
nimum Essential Medium (or — ME 

m) xpT-miRLtz. aft?»«iicjtei,t, cho^ss 

1 0 jtr g / 1 0 6 «/H £ T*©#li$ b h P M - 1 fit 

vn^y^ o-f ;ulftAUK 12-20 ©v_Mj£J£ 

& © b fc ffifr © V MM £ © fr $? 

v^x^y^n-^ ^St# A UK12-20OA>a'-L 
m ( k L) V 0$ © F R t b h * L II V gg$ © * 7' 7 )l> - 7° 
(HSG) I ~IV© F R t ©*BIUi£. f t> X =£ J V n - 

t^KftAUKl 2-2 0 © H m V ff J$ © F R t b h H tS V 
© "9- 7' ^ JU— 7* (HSG) I — III 0FRi(DffliiS* 

^ 4 k: ^ 3* o 
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-fyju—TOb. h v m M © 3 y -fe y -9- x i2 £U © F R £ © EH © 
B-ft (%) 

A. LjBVfWC^lti F R 

HSGI HSGII H S GUI HSGIV 
65.8 64.0 67.6 67.6 

b . h m v %im C is it 3 F R 

HSGI HSGII H S GUI 
58.6 35.3 49.1 
14 IZ.7RL fcffilZ.^ vnt;^D-TJHS:AUKl 2 
-20fl)*?A'-Ltl («L) V fcU t UL|V S« 
7* ( H S G ) I ~IV£ ^tL^tlliJg^ (6 4- 
68%) ©fflMtt* ? y<0 <DD a t a ba s e 

"LEEDS" ©ftfjJ: ^ HS G-IVKlt^ fc hfni# L 
en (M. Schneider^ Physiol. Che 
m . 3 5 6 , 507-557, 1 9 7 5 ) © L 11 V WMfrM 

fjl# P M - 1 © t h IgfllCffi ^ &<lt^5t h fji#c RE Hi 
HSG-IlllL V'S^ty ^n-t^iftAUK 1 2- 
2 0 © -L£ V9«i tt. 6 2 %©ffi|5lft^^t-o Sfcvtfx 
t^n-t Jl'Stft AUK1 2 - 2 0 © L IS ©canon i 
c a 1 it £ SB & ^ T 3 £ ( C . Chothia&xJ. • 
Mol. Biol. (1987) 196:901-917). 
#CL 2 L e n £ 9 R E I t cfc < — ifc-f .-5 . 
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±12 E v^X^y^ n JVffifc A U K 1 2 - 2 0 

^Jjl^AU K 1 2 - 2 0 0 LgVffig® b hMffcC ? 
X ^ / ^ o - ^ ^JJiffc P M — 1 0 L| V b h M <(£©*§ 

IdKitiC, AUK 1 2 - 2 0 jftft 0 H II V tfg « N 
b h H 11 V 0 -9- 7' ^ '71/- 7* I ( H S G I ) £ g t> A ^ ffi 
M ft £ * t o £ > Da t a bas e "LEEDS" ©It 
iCi;^ -?>ti?)HSGICit«t h fjtft H A X (St o 
liar, B. D. etal. J. Immunol. 13 9 , 
2496- 2 501, 1987)#AUK12-20#tft© 

bhAUK12-20 J/tft © H fl V MM © SSt K *? ^Ttt, 
HSG IKltit HftHAXOFR, RtfH»CHSG 
I CgtS F R S t hilt 4 2 5 ffift H& V«* 

(Kettleborough C. A. , <b s Prote 
in Engineering, _4_, 77 3- 783, 19 
9 1) 0FR*M^«. AUK12-20^*H 
KVjB«ttk HIU25 !l#H«va«OA-^ 3 V a > 

ffigBOSlfeK: <fc Silct r A U K 1 2 - 2 0 Lt V 
ii©F R i LTR E I ©F R^f ffi I, i5G*t«k^C 
gfil&b r AUK 1 2-2 0 fit # LSI Vf&«£Kft Lfc 0 
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V L AUK12-20 

RBI 

RVl 



FR1 

1 2 
12345678901234567890123 

DI VLTQSPASLGVSLG&RATISC 
DI&MTQSPSSLSASVGDRVTITC 
DIQMTQSPSSLSASVGDRVTITC 



CDR1 

3 

45677778901234 

ABCD 
RASKSVSTSGYSYMH 

RASKSVSTSGYSYMH 



VlAUK12-20 

RBI 

RVt 



FR2 CDR2 

4 5 

567890123456789 0123456 

WYfiftKPGQTPKLLI Y ASNLBS 
WYfiQTPGKAPKLLIY 

WYQQKPGKAPKLLI Y ASNLBS 



V L AUK12-20 

REI 

RV L 



FR3 CDR3 

6 7 8 9 

78901234567890123456789012345678 901234567 

GVPARFSGSGSGTDFTLNIHPVEEEDAATYYC QHSRBNPYT 
GVPSRFSGSGSGTDYTFTISSLQPEDIATYYC 

GVPSRFSGSGSGTDFTPTISSLQPBDIATYYC QHSRENPYT 



V L AUK12-20 

REI 

RVl 



FR4 

10 

8901234567 

FGGGTKLBIK 
FGQGTKLQIT 
FGQGTKVBIK 



path - l H ® ^fi- c *> ^ t Utl b *l tz & a> a h £ 
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iiil: h A U K 1 2-2 QM&JjJ$JLMM®Mit 

mm<D®&iz£ K> x mt$t h auk i 2-2 omhh 

Vff *$©i£ttCIIJi$ t h V„ a 4 2 5 ©F RfcfflU*. <k 
d^T'. :HT8ll-l/fcS»(SthAUK12-20fitfi! 
H fl V a - Kt5DNA03?^ lx # * K IE £0 !i^7*7 

4 xft^Ew^j; < -at z tffi&mtstit:. 

ZCDZ tfrh. Slit VPU - lffift<D®&tmffiZLm , % 

K^y'y 4 yy&nmm t i> auk 1 2-2 0 is;*©^ 

K *? ^ T £ B Z & W $> 5 o ZOtzft, 2 2 V * * v se 

Lit. Z (DmjEZtLfc&m&rt-V a V a iffi-f 

So 

$ ^>^ N nftj&t h a u k 1 2 - 2 0 m^nmv mmcD ^ 

- i? a V b ~ d £ Wi It L o A — 3 y a-d07 Uiie 

m % % 6 c 7F t • 

FR1 CDRl 
12 3 
123456789012345678901234567890 12345 

V„AUK12-20 EIQLQQSGPELMKPGASVKISCKASGYSFT SYYIH 

HSGI ZVQLVQSGAEVKKPGXSVXVSCKASGYTFS 

RV H a QVQLVQSGAEVKKPGASVKVSCKASGYSFT SYYIH 

R V h b 

RVhc 

RV„d 
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V„AUK12-20 

HSGI 

RV„a 

RV„b 

RV„c 

RV H d 



FR2 

4 

67890123456789 

WVKQSHGKSLBWIG 
WVRQAPGXGLEWVG 
WVRQAPGftGLEWVG 

1- 

1- 



CDR2 
5 6 
01223456789012345 
A 

YIDPFNGGTSYNQKFKG 
YIDPFNGGTSYNQKFKG 



V H AUK12-20 

HSGI 

RV H a 

RV„b 

RVhc 

RV„d 



V H AUK12-20 

HSGI 

RV„a 

RV„b 

RV„c 

RV H d 



FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR 
RVTXTXDXSXNTAYMELSSLRSEDTAVYYCAR 
RVTMTLDTSTNTAYMELSSLRSEDTAVYYCAR 
K V 

K V 

CDR3 FR4 
10 11 

5678900012 34567890123 
AB 

GGN-RF--AY HGQGTLVTVSA 
WGQGTLVTVSS 

GGN-RF--AY WGQGTLVTVSS 



& : b h V7*yjU-7' I V„ MM (HSGI) Ct^Tl 

y^#lf;2ffl07^ittHSG I nytyf 
^IJ*0T $ / mtm&c RV„ b, RV„ cRtfRV H d >Z 

$ h K. . t h fit* HAX (J. Immunology 1 
39, 2496-2501, 19 87, SLE4f4*B«i 
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©r $ / iE5!tt; ©£££*© f i g . 6fc8B®$*iT*?*K 

* *l£ □ - K *" * D N A © S * K E?l tt F i g . 

5 CE«$*IT^S ) © F R$1^TSII b h s 1 e 1 
2 2 0 ffifcO Hffi V flB-K- V a V r a j ~ r d j £&©^ 
7 tJ; -5 £ IMf L o 

* 7 

FBI CDRl 
12 3 
123456789012345678901234567890 12345 



V„AUK12-20 EIQLQQSGPELMKPGASVKISCKASGYSFT SYYIH 

HAX QVQLVQSGAEVKKPGASVKVSCKASGYTFT 

S 1 6 I 

1220Ha QVQLVQSGAEVKKPGASVKVSCKASGYTFT SYYIH 

1220Hb S-- 

1220Hc S-- 

1220Hd S-- 



FR2 CDR2 
4 5 6 

67890123456789 0122223456789012345 

ABC 

V„AUK12-20 WVKQSHGKSLEWIG YIDP- -FNGGTSYNQKFKG 
HAX WVRQAPGQRLEWMG 

S 1 6 • 

1220Ha WVRQAPGQRLEWMG YIDP- -FNGGTSYNQKFKG 

1220Hb 1- 

1220Hc 

1220Hd 1- 
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FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

V H AUK12-20 KATLTVDKSSSTAYMHLSSLTSBDSAVYYCAR 
HAX RVTITRDTSASTAYMELSSLRSEDTAVYYCAR 

1220Ha RVTITVDTSASTAYMELSSLRSEDTAVYYCAR 

1220Hb V 

1220Hc K V 

1220Hd K V 

CDR3 FR4 

10 11 

5678900012 34567890123 
AB 

V H AUK12-20 GGN-RF--AY NG8GTLVTVSA 

HAX WGQGTLVTVSS 

1220Ha GGN-RF--AY WGQGTLVTVSS 

1220Hb 

1220Hc 

1220Hd 

& : s 1 e 1 22OHattJ07y^'-7O$ffL/:21 

H A X © F R if* h (DMit^w:^. s 1 e 1 2 2 0 H 

b, slel 2 2 0 Hc,liCFslel 2 2 0 Hdi:^^T 

ttHAX0FRtp©7UiiI«FRtfi©7 $ / ^ © ^ * 

TFi'to 

bHL-6 RCMt§*i"S0*^ 7ffifcX&Uffif& * 
JktfW&MM, fflfLtfrnWUffi. 9iZ-l£± 
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^ # Q ^ ^ ^^Mffl (human cyt omega lov 
irus immediate early;HCMV)7* 
a?-^-^tffit§ffi^lfJU\ HCMVrnt-^- 
3 fl?!^;? -©flOC HCMV-V„ -HCr 
1 . HCMV-Vl - HCk . HCMV-1 2h-g rl . 
HCMV-1 2 k - g «^T'2fe^T. p SV2n e o £ 6 3fc 

icyy--> 3 y • 7r^-U (HEF-lor) 7ni 

&HEF-12h-grl&t>*HEF-12k-gA; (i8 
9 ) . HEF-Vh - gr 1 RtfH EF-V L 

- g a: (®15) o 

Cd h f rae^ifffSii^-CSi. d h f r jfis? 

g rl (|1 0) , DHFR-AE-RVh-PMl-f 
(Bl 1) 

5«j"rn«. * h i l - 6 r j^-r^ 

X^y^n-j- ^fiifls© L II V H £ V f ^ £ 

&L&Vft«#a-K-f5D NA&OfHKVa«ta - Ft 
&DNA£3S#t-f& o £ n & tt. b F I L-6 R{;Mt§t 

m T £> S o t^n-t^tt, fljitt'AUK 1 2-20, 
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PM-K AUK64-7. Rtf AU K 14 6 - 1 5 t^So 
L|V«tt«itfEJIH:2 4, 2 6, 2 8 XB30C 
^^-T $y »E«$lri, *LTH«V««ttWAHfEW# 
f : 2 5, 27, 29, 31 tt 3 1 IZ ttt 7 $ J 8i5l^tt 
3 0 d*lS>07 $ / KE5ltt**.tf **l**lBW#^ : 2 4 
- 3 1 Cit^ £ ^ * * C «fc 9 3 - K 3 ftT «o * . 

( 1 ) k h LfgCff^&tf LIIVM^ ; t^c 

(2) k h HBCfflW^f^Havm : 
£#A/T'$3 . k h I L - 6 R « * J* 5PCHt 

3- Kt5 D N AltmmoM 1 ) T*&£o fffSk h L«C«« 
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** ^ tt N ?nL«V f&SRff b h L II C^Jffi* 3 - K 
tSDNAtCFCv^xHIV b hH«Cj|«*3 

ft fc S± * 4 y - tr *'X It << v - b* ("nt^il/TSIlit 

(A) ( 1 ) b h L« C««. 

(2) t M i F R , RtFk h I L-6RCMf 

a -^/Ujfrft® L i C D R £ # ~£ g£ <S L gVil*, 

( B ) ( 1 ) b b H«Cm 

(2) b hHilFR. & b b I L-6R{;Mt§vf X 
t^D-t^*©HgCDR$HT!««H|Va8, 

L^MtfcC*?^TWU MI2 LII C D R »E59## 2 4 . 
2 6,2 8 Jk& 3 0 © ^fftfrC^S ft* T $ J KE^T & 
If T 5 y ^ie^lJOigH^^ 9C#^Tj£«3ft*72i 

/ ^ie?ij£W BfiieHii c d r &ie?!!#-5f 2 5 , 21, 2 

9&tf 3 1 C^3ft*7 * y S?iB?!lT'&oTiF7 $ ^ ^12^0 
a>mm&& 9 C^^T^I^tlST $ y &K?!I£^r L ; Iff IS 
b HgFR^RE I C4^t§^)ffiTfe!) ; h9I2 b h H II 
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FRttNEWXttHGS I nytyf^ I2#JX ttHAXCA 
^tU0tfe!) ;lfSBtFL0C®««:bh*CSI«-efe 

£P£ U^liiaH^tJ, L«V8(«liS2 UH^R V L 
a iLTSJft^T^iSMitLx H«V«*tt*3K: 
RV„ a. RV„ b. RV„ c. RV„ cU RV H eXiiR 

RV, f * 

o^^^-^oe: t^mmmmmmo htizmizmrnvtzn 
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*5S5!o^^xL0ViS« N Si^t h Lit VMM. 
&3 b f I L - 6 R £*££:T 9 s ^ni#HTv 

£ fc N *mW<D Lm VII C D RRtfHB VfS# C D R & N 
i>tICT&&bf.IL-6R £ *9 . * 

*jH!07'>XL!|VS«*3-KtSDNAtt*^ 5 L 

A 0f£fi©fc » c^rffl-cfc « . MUc^nH ivii^n 

-KtSDNAtt+y 7fi|$3 - KtSDNAX fctHflDS 
t h H £ £ a - Kt§DNA0iti0/:fcKtfflT*&§o 

*3S«©L«va«CDR*3-Kt« DNAttS 
»$b h Lmvmm^n- KfSDNARCFSiit h Li 

Bj0HIVI^CDR^3-KtSDNASgiib f- Hi 
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D N A ftlS 0 tz 0 C fffi T & 5 o 

Hi l . b f i l-6 RtiM-r^-^^x^y^p-^-^ 

ffi & 0 V gf M £ 3 - K -f 3 D N A 0 n - y flS 
1 . £R N A 0 II M 

a 7' 'J F-vAUKl 2-2 Od^0^RNA5 s Ch 

1 r g w i n £> > Bi ochemi stry, 1 8 , 5 2 9 

4 ( 1 9 7 9 ) ^EfcSjflT^S^ftCfEoTMfiLfc. 
•T^^B. 2. 1X1 0 8 I0A«{ 7*9 F-7AUK1 2 - 

2 0 ©3ffl|§£ 2 0nil©4M^T^v f y^^^T^-h 

( F u 1 k a ) 4 1 T ^£ C * ^ ^- 4 X* $ -£ o *f f*^- 
hZMfoWP® 5 . 3 Mfiftt ^> $ AJ§ JBEJgiKiSJi ft 
KCtlBe ckian SW4 0 tJ-^-*t3 1, 00 
Orpm CT2 0tt2 4 i# IS & /£> # H 3" 3 CiCJ;*)RNA 
£$*S?3-frfco R N Ait»!fc* 8 0 %x^y -TUKlcfc *} tfe^ 
-eLTlniM EDTA&QfO. 5% SDS^tft^ 
lOmM Tris-HCl ( P H7 . 5) 150//1 
•?-LT-€-tLCProtenase (Boehringer) 
£0. 5ng/ml£«* £-5 C^flnLfc8K 3 7 *C C T 2 0 # 
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is-CttffiL/. ^LTRNA$i^;-;H*itg$t/:, & £ . 
R N AtfejR%|£ 1 «M E D T A^ttt &10mM Tris- 
H C1 ( P H 7. 5 ) 2 0 0 u 1 IzmM LtCo 
2 . c D N A 

J . W . LarricktJs Biotechnology, 
1_, 934 ( 1 9 8 9 ) CJ; *) 12® $ ft T ^5 C ft o T 
— *H c D N A^^jK-T S to. BifIB© «k 5 £ LTli L fc 
^RNA0|ij5 // g £40mM K C 1 , 6mM M g C 1 z , 10 
fflM^ft^H F-^K 0. 5 mM d AT P, 0. 5 raM d 
GTP, 0. 5mM dCTP, 0. 5mM d TT P, 3 5 u 
M oligo d T 7' 5 *i ~? — (Amersham), 4 
8 =ls- y F0RAV-2 M&^B^ (RAV-2 : Rous 

associated virus2;Amersham) 
&tf 2 5 ^ ~ •> KDk h fl&M 'J ** * £ 1/ T - t'ffif 1 ( A m 
ersham)£#%-r£50mM Tris-HCl (pH 

8 . 3 ) mmm iO//n:HiU -ett: 

•emmKB ( p c r ) m<Dtz®izw.mmm Ltz e 
3. aMMii-i= K-r^afe^F® p ciMiil 

I! 

Thermal Cycler Model PHC-2 
( T e c h n e ) £ ffl ^ T P C R & £ ft o . 
( 1 ) v 5 x L li VfH g - Vt &mfc?-<DMm 

p c Rictffltsr? -f v-« N ie?u#-t : 1 - 1 1 C 
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itMKV (Mouse Kappa Variable) 

X1~ & ) (S.T. Jones&. Biotechnol 
o g y , _9_, 88, 1991). l£?U#-t : 1 2 
MKC (Mouse Kappa Constant) 7 y 

(S. T. Jones&x Biotechnology, J_, 

8 8, 1 9 9 1 ) 7*^. 

$f N 10m« Tris-HCl (pH8. 3), 5 0 mM 
KC1 0. lmM d A T P , 0. lmM dGTP, 0. 1 
mM dCTP, 0. lmM dTTP, 1. 5 mM MgCl 2 , 
2. 5ii 7 KQDNA*'^7-t*AiP 1 iTaq (P 
erkin Elmer Cetus),0.25//M©-£ 
^ftlOMKVr?^-, 3/(M0MKCr7^-&I? 

c DNAM(DRS?Ml5 1 ^ 1 ^ttt§ PCRil 
i!00/^U94t ©«jmj£KT 1 . 5 #1SI* LT&K1 

9 4 *C CT 1 #I8U 5 0 t KIT 1 fl-lSlfttf 7 2 *C KIT 1 
Z<DMJ¥-Zmmisfco Cfflif* 2 5@Otfc^ 
KBM&%}% £ 6C 7 2 'C KIT 1 O^fal'f y^a-^-M 

fee 

( 2 ) 7^7XHlVSI1^3-r t^ cDNA0li 
PCR©7"cg>©7"^-7-£ LTiE£U#^ : 1 3 ~ 2 2 K 
ftMHV (Mouse Heavy Variable) 
7 --^- 7 _ 1 ^10 (S. T. Jones^vBiotec 
h n o 1 o g y , _9_, 8 8, 1 9 9 1 ). RV%l?m^ : 
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2 3CitMHC (Mouse Heavy Consta 
n t) 7*7^- (S. T. Jones^. Biotech 
n o 1 o g y , _9_, 88, 1991) Lfc 0 ftlffl 3 . 

mHB0 (ZLX P C R m £ <fc it II L tz D N A Iff £ Q 
I A G E N PCR £$!gjff y h (QIAGEN In 
c . US) ^1 l-^Tii Is -e LT 1 0 mM MgCl, W 
1 5 0 mM Na C l*ttt« 1 0 OiN Tris-HCl 
(pH 7 . 6 ) ^T' 1 0 y h OiJPEif Sail (GIB 
CO B R L) £Jg^T 3 7 *C 3 NrlBlffi^ Lfc 0 
1tM&%)%y * / — /uRtf * n d * 71/ i, T'ttiB U ^ LTD 
NA$l^;-;i/^SCcki3@iKLfc 0 DNAtfegl 
£ 1 0 a. ~ y h OfflMBM X m a I ( N e w Englan 
d B i o 1 a b s) CJ;?)3 7*C{;i2 NFlBfffifc Is -e I 
T4fSDNA|fr^, ffil»J&7#ti-* (FMC B i o. 
Products, %W) 3 7 # n - x y ;i/«&&f& 

^ LT 6 5 1C CT 5 35* Te3 Ife -fr L tb , * LT Z tl il^t 
H©2mM EDTA&U2 OOiH NaCl^|t§20 
mM Tris-HCl (pH7. 5 ) £ SB fc • CI © & £.$5 £ 

fr£ X * y -;i/j3kgCJ; *) PJR ^ IT 1 mH EDTA£ 
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^ftS 10 mM Tris-HCl ( P B7 . 5) kfc. 

tt^-rn^b-e© 5 ' -^asc saii ii*«^t ^ 
5 . mMA&MMMM 

- K"T Sall-XmalDNAilt 
#J 0 . 3 ^ g £ . 7* 5 X $ KpUCI 9 £ S a 1 I & X m 
a I -ZfSi-ffc-r * :4C«fcOII8l/fcpUCl 9 0 . 

I ti g 50 mM Tris-HCl (pH7. 4), 10 mM 

MgCl: , 1 0 mM^^^-X U>f b 1 mMX ^/p $ *>* 

ImM ATP, 0. 1 U E /ml © * *> 7 * ~? % * & 
Qf 2 a- ^ v h T 4 D N A V ** — ■€ (New Eng 1 and 

Biolabs) £ 1" S EE^^ft * "C > 1 6 *C JIT 

1 6 ^HEK$*llSl/fc. 

T 1 0±l21iI^^^^iD H 5 orffln y f 

v $ Q u \ izm^, ^u: 0M£7K-bT 3 o 

#13 > 4 2 'C CT 1 #lffl* LTlftfJk.b'C 1 
^^t 8 0 0 // 1 0SOC 3#i& (Molecular CI 
oning:A Laboratory Manual, S 
ambrook£>. Cold Spring Harbor 
Laboratory Press, 1 9 8 9 ) £ 3m . 
3 7 *C £T 1 H#FilH >- * h LtcWt. 2xYT£^ife 
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(Molecular Cloning:A Labora 
tory Manual, Sambrook£>^ Cold 
Spring Harbor Laboratory Pr 
ess, 1 9 8 9 ) ±IZ Z ©*K®£ & § N 3 7 'C £ T — U 

z<Dj&w&Wi&%, 5 0<ig/iia)7yti"jy*ttt 

& 2 X Y Tigifc 5 ml * 1? 3 7 °C CT-^^iU ^ L- T d 0 
liftfr^ 7^*iJS (Mo 1 ecul a r Cloni 
ng:A Laboratory Manual, Samb 
rook£ N Cold Spring Harbor La 
boratory Press, 1 9 8 9 ) T 7' 7 X 

$ KD N A£iB3SLfc. 

d-$LTl§£*lfc N aO*'J K-vAUKl 2-2 OCA 

t«r5X5 K £ p 1 2-k2i#«U; t 

± IB © PI 0 & C It T N a -f 7' 'J K-vAUKl 2 - 
2 0{l4*t§v^7HHViii$a- KfS it is ? £ # W 
tS7 , 7 X^ F«Sa 1 I - X m a I DNAflt^^l 
tl/Tp 1 2-h2i#«Lfc. 

§DNA0^D-y^ 

PM1, A U K 6 4-7RCFAUK1 4 6-1 5 izMMLll 
a^'J ( f -7PMl4*0* 9 A , SL £i V Sfijt £ ^ - F 



$r *: /I » 
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a^'J F-vPMlif0H gVf«^3 - K-T * if 
^^tftS7*7X$ Kp PM-h 1 ; 

/W 7 * (.--7AUK6 4-7 * v L 11 V MM 

£rr- Kt«afe?*tft«7 , 7^ 5Kp64-k4 ; 

a^/i; F-7AUK64-7 i*©HiV|I«3 - F 
tSlfe?^ttt§7'7X 5 F P 6 4 - h 2 ; 

aO''J K-7AUK1 4 6-1 56*0* vA'ILiV 
«** a - F-TSitfe^* 7^ U'pl46-k 

3 ; &tf 

aO*';F-7AUK14 6-15 £^©HiI va«£3 
- Ft§|jE?^^tt«rn ^ F P 1 4 6 - h 1 o 

±12 7*7 X ^ K^tff 5*BB*ttN N a t i o 
nal Collections of Industri 
al and Marine Bacteria Limi 
t e d £ „ h CC T N 1 9 9 1^2 M 1 1 
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* "f\ B9§fi © cfc C L T # h ft ft 7 ? * $ K #7 3 // g £ 0 . 
2N NaOHtrJ;^ £tt iE^!l^^ffl 7*7^-^7^ 
- ;u $ -fr . * L T * y hi#oi^{:^-9T 35 S-d ATP 

ftS 6 %#'J 7^ U 7 § K y C T L fr"" 
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2 4-31 Cite 

mmm a . cdr 

^1f$> BPS*B*iH£&£1f$ (CDR) C^^JI^^tLT^ 

T<^5#. — C D RffiMCDT § J ^ffi^lj© nT^^^@J6 
(Kabat, E.A. h^. r Sequences of Proteins of I mm 
unological Interest j US Dept. Health and Human Servic 
es, 1983) c 

t b I L-6 RIZM? %>-?ti Xt;^ n —i-Jl'ifLfrO'nJM 
*f ^©_ht2©7 $ / m^&Uzmg . ZLTK a b a t £018 
fCf^ T I L - 6 R CMt S?'!?^^; ^ n - JVfcW® 
# Vtl^© CD Rli9 C^-T^n < L 0 

^ 9 



7*5X*K IBM#^ : CDR(l) CDBC2) CDB(3) 



P 12-k2 24 24-38 54-60 93- 101 

P 12-h2 25 31 -35 50-66 99- 105 

pPM — K3 26 24-34 50-56 89-97 

pPM-hl 27 31 -36 51 -66 99- 108 

P 64-k4 28 24-38 54 - 60 93 - 101 

P 64-h2 29 31 -35 50 -66 99- 109 

P 146 -k3 30 24-34 50-56 89-97 

P 146 -hi 31 31 -35 50-66 99- 106 
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mmm 5 . ? u-yitznft c d n ammii ( 1 ) 

P CRSK«k^D-yfli$ftfcAUK 1 2 - 2 OH#:0 
* Lig&tf Htg© V?U$£3- Ft«cDNA^6^H 

-2 0 0 V fff« £ 3 - K f S c D N A £ . t hf^f f J u 
*W ;u x (HCMV) © x y ^ v V-Rtfy' n * - * - 
^T^SifLtlMffc?!'^ (HCMVU^'^-ii 
-f * ) (HI. HilH 8 ) rfi-c t b C$f 3 - Kt«DN 
ACt^Clit§f:J6i:«v AUK 1 2-2 0 JJtft© V0 
**3-Ft*7^^c DNAE?0O5' -*»Rtf3' - 

5' - *5i5&tf 3 ' -*$Sb^© d *l £ <D®M& P C Rffi£ 
ffl ^ T If o fc . 2 -fe y h©PCR7'54-e-£!8!tL-£LT 
Mlfc, v ^7 ^ L II V 1S«RCJf H JR v fttt © ware -3 ^ t . 
U - ^ - © & » £ 3 — K -T S D N A C 7 y ^ -f X L . 
2&2pW«fflaR©fc©fc:&£©DNAE?lJ ( K o z a k , M . , 
J . Mo 1. Biol. 1 9 6 : 9 4 7- 9 5 0, 1987 ) 

©©H i n d III &&%J&mt %tz © LII VMM^^r 
7 4 v- (ie^!J#^ : 3 2 ) . RCF H« VH*a^r7*v v 
- (EflIM : 33) £!S§gL*: e iJPCR-7°7^-. 
tt s Jf*0*«*3-Pt«DNACA^'J/-(XU 
C SIM-- © x 7* 5 4 i/ v ? 0 fc © c © d N A ie^ij £ 
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IT H C MV|S-<^ * -T'0 t h CtH8^<Z>ji*gr©fc 
&0 B a m H I & «fc 7 L II V fgjjgftf # 7* 7 

^ v _ (ge^ij#-i-3 4 ) . r& nm vmmmjj-r? -* 
(ie^jn-t 3 5 ) ^ nig l/c o 

P C R C «k &MmfcWi% v P C R£$!&£ Hindlll Ik 
UBamHiadSftU kMlXttr-lIC««D 
NA^tttSHCMV^^-K^n-yftU ■€ L Till 

it p c rs^^ * j»«*k:x 7-*<4t5a^ 

2 k - g k&CFH CMV-1 2 h-gi 1 £<> 

h c m v ^m^t * -ommzm 1 k^-t . kh 

CMV-V L -HC^I*^T. V L *f M&ftS©^ $ * L 
IVI«a-K£?S'efc«ii:* < '?S«. C © #1 £ £ ^ T . 
A U K 1 2 - 2 0 k LiVii^#At« :iC<fc*lHCM 
V - 1 2 k - g k %ntZo 7* 5 X $ KH CM V - V„ - H C 

r i c#^t. v, mmiznM®-? v * nmv mm? - ke 

?U -C & § C £ *<T § * . 3 0 ffllZ. *? ^ T tt A U K 1 2-2 0 
0HgVS«*ffALtH CMV-12h-grU#t 
C O S MBST0— MB (transient) ^gj 
+ /5AUK1 2-2 0 jft&© COS 3ffiIiT©-Mf£§&^ 
£ j|<5 fc«K Hifffl^iS^^ * -£ C 0 S»»C*^TKi L 
fco Gene Pulsar^gCBi oRad) 
f^f ?Li (el ectroporat i on) 1Z £ K) D N 

A^co silKiAt/:. ttifr-h, COSM^lXl 

0 7 Iffi/ml CSU^Cphosp ha t e-buf f er 
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ed saline (PBS) CSiL, ZOBm^Mm 0 . 

8«h:dna ( & 7' ^ x s k iz o ^ i Oit/g) £ 2ra £ „ l , 

9 0 0 # * h ( V ) N 2 5?Oo 7 7 7 7 F (/fF) 0t 

11 CTl 0 #|g| © ill ft SB 19 © x * V \ n # u> - i, a 
VLtzWffiZ. 1 0 %Q>t) *>m]&$Lffi£& : £t Z DMEMig 
ife(GIBCO) 8 ml C An *. fc . 7 2H0©'( y*i^->> 
3 y©&„ **_h»**«u a/£^«LTttB«fr*l»4L. 
* ITil^ftT-C 4 *C CTjglSISk Xtt- 2 0 *C CtlH 
H9 Br IS L « 

h^yx^i^ ^nfccos ane©$&#±fji£ e l i s 

L/c. * 5 ffifls £ tfc Hi f S fc 8k 7'U-YZ*±*(DmtY 
IgG(Whole molecule) (Sigma) IZ 
ck^n-bLTCo 7*ny^Lfc&. COS«^S>©tg«± 
W*a»»JR lt#7 x >i/ j;: fln & , -f y a 
y T 9 * X 7 7 ^ - € - i^ t - t 

MgG ( r KftSEU Sigma)£fln;ifc. 

y 3 y©$K KE>£{?lkb-£ IT 4 0 5 nmlZlSli Z>ty.%m% 

mmLtz. wmtLrmmt v i gG (s i gma) zm^ 
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b f i l — 6 Rs±®M±M*MM£Jl1L®®MMMlMMM 

( E L I S A ) 

h v v^y *9 hZtitzco s mffifrb amm* elis 

£MT 1 8 v***/ * n-i-;uffifti 1 ) T 3 - h 

L-6R (SR344) £2lll;i fc e 

it i/cts c o s«iBfr&0**±i»£aR#sR^ * 

7W)*X77 ^ffik F I gGSHBifc. -f 

a y®^. Ktfc^lhL. L T 4 0 5 aiC*tf 

□ — K -f s it © c o s *a BS^ o hvyx7i^-> 3 y £ 

MM VtZo Z © C 0 Smffi<D%m±^V y IL-6 

5nBC*Jt*R*a^SgflSL,. W?}\>*VL I L - 6 R Hr 
b F I L - 6 R £ I L-60£5-££PW-f£t!gflg)flJ£ 

^y^7x^ F $ *ifc c o s fflR** & 0*gF#±t»*«£ 
^^If1-5^§A^i^-5 fca&c t-*?- yft I L - 6 £ 
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J 0 a - ir JUfafc ( 1 ) *C n — h L /c o 7* n y + y ^* 

OH. nJ^&ll it ML-6R (SR 3 4 4 )^iifc, 

&&Lfc$. C 0 sfflffifr&otfyr^g&IBftfliu *€• L 
tt'tf yft I L — 6 iSC^-^iJi'Clroi/:, 

4 0 5 nmCTlH/; s tl?^ XAUK 12-2 

C O^m^HI 3 £ ?k L „ * J ytftfcAV K 1 2-2 0 £ 

-L?f «U &tf 2 #@CB^t yr;HIl! I L — 6 R 

<!: I L - 6 <Dm&£mW l>tz 0 ?Kt>*>, H 3 izmx^-ruu 
< „ -9- XT';!/!!! (ffift©»K) 4 0 5 nm£&tt 

^I^S^'IftLs -9- ^r^*0i#^ I L - 6 R £ I L - 

6 <D&&%mmLT^& z t tm #> h n tz „ ^n&ti&ftM 
Q&ytm<Dm&m&&ftmm<t (o) ^^^-gc-r & 3 
h bMmmmtz* 

Mi£*fM (A) < If, £> ftS^o /Co 

5 PM- 1 fiL&CP^M) 
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%n?*i-?*>* p m- 1 k L^&tfH m vmmz* - * 

cDNA^n-yp PM-k3Rtfp PM-h 

:i) ClAtfco LII VffM©^fe©^^7*7 4 -7- P m 

k - s (ffi?9#-t : 3 8 ) RtfHffi vs«©fc»©&:2fr 5 

4 p m h - s (EJJft : 40) ^ V -^-IE#I©« 
ffl$3-FtiDNAE^-f ^H/^XUDKo z a kn 

y-fe y *xI2?!J£.tf H i n d in MlUfi^f tsi; -5 k:^ 

It V fz o L II V ffi m © fz V> CD iftjj 7* 5 4 f - P m k - a (BE 
?ff#-f : 3 6) Rff H & V fB« © fc » © t&2f 7 5 4 v ~ P m 
h - a : 3 9 ) J $©*^£n - Ft S D 

B a m H I SUSSBffi^W * «* ? £^It^fc« 

££A,£© * l*c#^t8:. lit l o i © »j y#«#£ 

7X^7^y?*§, ^ 7 PM-1 gift ©Silif 

3 ©£<{fc©3»*£tft§§-* « fc*K ff^r^-f^-pm 
k - b (S5!## = 37) I, 1 0 7^7X^5*^ 

&»j $?yc£« «fc$ERtf"kfc 0 p c R&i5c^§. pcr 

£$t%£ftlS HindHI Ri^BamHItl^lv ^ 
LTpUCl 9-<^^ — (Yan i s he-Pe r r o 
Gene (1985) 3 3 : 1 0 3 - 1 0 9 ) (If7^n- 
-yfUtZo D N AI2#J&£©gK HindHI - BamH 
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HCMV-Vh - HCr lC^o-yftL/THCMV-PM 
h-gr 1 £ & . ^LTLiViiCO^TtiHCMV-V L 
- H C k \Z 9 n — yfc L T H CMV-PMk a - g k & CF H 
CMV-PMkb-gk^|/c, 

c o s M fi§ © hvyx7.x^'>g y 

m*<# ? -%_C0_S_Wffite$3^!:mM Ltz. HCMV-pm 
h - g r 1 £ v HCMV-pmka-gkX&HCMV-p 
mk b-g k0^f a^i^s Gene Pu 1 s a r^g 
(B i oRa d) ^I^Ti^^ h n # p — 8 yej;f)C. 
_OS_ ^BSCIbJNf^SIe^ Lfco DNA ( 7* 5 X $ K§<3 1 0 
tfg) £ N PBS^lXl 0 7 HBB£/ml0O. 8 ml© 7 U 3 
-h{3jn^. 1, 9 0 0 V, 2 5 //FfflllKt^Jl/X^^ 
ifc. MSt3T 1 0 #fSl 011 «JUf 181 xi^^hn*-ix- 

3 I 0 %® r n-7 ') v*<&H$ 

^B&ilJfll^^#W^S D u 1 b e c c o ' s 
Modified Eagle Medium(DMEM) 
(GIBCO) C ill & fc . 1 2l&l0O+^-i/ 3 70 

LTiltftT? 4 *C CTjgJKIBtfjKL. Xtt- 2 0 *C CT 

^?PM-i fftft©5l3Bftff'ftflf 
3 Br B 1©-iift^H0m. _c_o_s in 

^ LT+y 7PM - 1 tiitiilZ-O^xmm. Ltz, £ f E 

L I S AfCct^f Itv ^y^7i^^ fe COS M 
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d i^cfc . c o s mm^hcomm^^^t & ^ v &st# 
+ /5pm-ih#) <Dmzmmirz zt&v! 

I g G Si gma) Ccfc*):J— hLfc. 7* n y 

*y^ff>gK C 0 S Sfflggfr h <D? yf^^WW^W. U * k 

/u* y t MgG ( r If #H#K 

S i gma) 9 y&tFft*©^ 

h I gG (S i gma) £ fln « 

12 0 £ -5 C L T S *i fc . 

+^ 7 PM - lSifr^a - Ft«ilfe?*fi#t« 
-<:^^-JwJ;?) h?yX7x^ h $ ft fc C 0 S HH m h 0 M 
fci&ifi£t HL-6 RKg^t«^{^l^i!I^:. 
ffiH^©IS£-08!l5£©fc«K TU - t M L - 6 R C 

Mt %Mfar*h §mt i 8?nt^ n-^^fftfr (#% 

#] 1 ) C«k(|3-H/fc, nrf§ft t h I 

L-6R (SR344) ^flll&fc. ft»kfcSK tyr/H 
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&.tf8fe#0&s 7^'J*X77 4* fit - t h I 

g G ( r ; S i gma) ZmiNLtz* -f V* * 

a y©&s £Jb£#lLL. * LT 4 0 5 n«-c©&3fcK£iW5£ 
Ljfeo c: ©HJE© L« fro fc. 

2i!©-9-y7 , ;t'0ft©l'3kU v $ x P M - 1 C % 

M - 1 a fftfr. 0 4) $3-Ft§ £3 b 7 y X 7 

* 2 h b ® * y 7 n>T! & it 0 ® © 1 -o © -9- y 7* * tt L II 
va##©ffiifi 1 0 7£fll8e©«fc , 3£Hffl©7$y' m%.i£% 
ft§ * ^ ^irift ( + y 7PM - 1 b Jft#u 14) £ 3 - K 

■f <& it fc^ £ £ s v v y 7sV v i> b yfr&Q *>©-? & o • 
^ftKDty7';Pts # y7*;i>©*&f?K:«fc aS5>3"* I L- 

7 p m - i ffifctemmmr-h . * Lx*a>mmiz£ < 

1 Sifls©iE9JfcU IEL^v^xPM - 1 V ii^ £ d- v\t 

L,TE59ft€$*ifc 3 i©ef#©iiMT-$>s 0 l«v 

a«4»©&H 1 07C^fnO7^S*ft« + ^7«lft 
i> fjtJM I L - 6 R < -r 7 X P M - 1 fa ft© L 

aV§I^4i©i5iS 1 0 7 «:ft]IM£© 3 

£ < v * L x z © ® fi c & £ 7 x y\" 7 y R of »; 5? y © to 

© l a v mm © 3 © si k 7 * /<? ? $ y % & © t* , * > 

7 P M - 1 jftft^JB to § * 0&©"f "*T ©fflSSWU ^ 7 * P 
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£ 9 ^fi© P M- 1 ffifcZgfelZikm-? £ fc &IZ . d h f 
r itfc^^W lT£$f*:&H CMVlf'v^ ^-^i^Sl/Co 
^^7PM- 1 ^#;©£ ^^f^l^^it^"?- 3 £#>© 
i-lUt^ ^^^-HCMV-Vk - HC r. (HI1)£ 
iILT, d ^-*^R§©& ^ (crippled) 

S V 4 orat-^-iyAyf- C«kD5SS$*lS d h f 
rjH^^ttt^^^tSiit^-.fc, SV40xy 
Ayf-H^pSV2-dl f r -< ? ? - (S. Sub r 
a m a n i S> . M o 1 . Cell. Biol. (19 81) 
1 : 8 5 4 - 8 6 4 ) L„ -?-LTSV4 0 7*n^- 

^ -C«k Tfigi$ n e o jtfc^©ft 9 C r #fil© $> £ J 
SV 4 0 ^§£3i£*l<S d h f r iIfc^£H 

CMV-V„ - HCr. izm XLtz 0 C©$frLt^HC 
MV-Vh - H C r i - dhfr-^^^-Cv^xPM- 

usi^i i o izmuizmmi- ^» 

CHO dHr (-)ll(G. Vrlaub^ Pr 
oc. Natl. Acad. Sci. USAC1980) 7 
7 : 4 2 1 6-42 20) ^2iI©7'7X^ FDNAtS 
^^^^^PM-la LmZ^m? ZtztbOK C M V - V L 
-HC**<**- (HCMV-PMka-gk) &D'+^7 
PM-1 Hg^JgSt«fcl!)©HCMV-VH - HCr. 
-dhf r ^ — (DHFR-AE-PMh-g r 1 ; H 
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nam i o ) c«k d nmmmi&mLtz. dna (#r s k 

C"3|10m /ml) * P B S rp \ x 1 0 7 *Bg§/ml© 0 . 
8 m 1 0 7 V 3 - M:: 2JH ;i * 1 9 0 0 V © t EE 2 5 v ¥ (b% 

iiitAv^^^i/;, suet i o ftma>mw.mm®ik, 

ha*'i/--> g y&S$ ftrt:8BB§£. z # is * -> Vlk 
CF1 0% F C S^tftS A 1 p h a Minimal 
Essential Med i um|J| (a-MEM) 10 
nl^m^.tc 0 — y+a^-^a y©^. * * 

UifK*tf*f 1 0% F C SRD' 5 0 0 0 g /ml© G 
418 (G I B CO) $#ff§cf-MEMCliT^ d h 
f r ♦ Rtf n e o + mm B§ © £ 8? £ ff ^ fc „ 

MJRSftfc* a-y^ffl^Tjife^Jiipi^ff 2x10- 

M>V M/*t-h (MTX) T © 1 v V V K © ©^. 
» 3 . 9 u g / 1 0 6 0BS/B ©* J 7 P M - 1 a ©fftflc* 
£jg-f ( P M 1 k 3 - 7 ) £ 31 L' o 

b h I L-6R^(DI l^zJL®Mj&£MM3LZJlA?M& 
©_MiL^J2±L2_®E-L I SAlf! 

b 5 y X 7 -x F 3 ft fc COS l tc £ fr* T X tt £ £ * C 

I L-6R-©b-^^yfbI L-6 0g^it^tS^§^ 
/Co 7*n y * y ^©& x W?tSiam^ b h I L — 6 R ( S R 

344) zmz-tzo &&©#s c 0 s aiiftfr €>©» yr;^ 

* LT b** y ft I L - 6 x;b£ 
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y w y%M?Ltz. * *-<-$> a yRffife*£8U ill 
^^^SD^-^o 4 y***<— *a yo^x KlS£#jh3-*K 

MMX- g*ifigfc h pm - l fitftoffg 

<fc 9 ifl^^ja*^ <£ *3 c d R^*t£^#;"f <s 

P C RK<fc*gfcC D R&ffi8t£HHS&Lfco :©JSttPC 
R^M^t^& (Kammanfc. Nucl. Acid. Re 
s. 17 :5404, 1 9 8 9 ) 

y^tS^S^fc ^/c.rnU'alysll Rtf F 1 0 
©DNAtt*^^nW«JRt FD 1. 3 © LSRtfHiS^a 
-FLT^Ox t F R E I^&CFR*3-KfJDNAJi 

Hfcjfck. h D 1 . 3 © LII Vll^^n - Kt5 D N 
#^^"§^1 5 0 0 bp©Nc o I - BamH lgff^t^a 1 y s 
1 1 S> ® *) ffi L s €ITH i n dill RtfBaiHItB 
g$ftitpBR3 2 TKlf7^n--y^tt7 , 7X5 K V 
1-1 js-pBR 3 2 7 *j|fc, d©Vl-lys-pB 
R 3 2 7 *»&©H i n dill - B a m H I ®r)t £ . Hind 
III i&'BamH I^J;?) BBSS ft fc p U C 1 9 K1#A LT 
7* 5 X ^ K V 1 — 1 ys-pUCl 9 £ # « 

t h D 1 . 3 © H IK V iU££ 3-Ft«DNASJ! 
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£#3T*f *itfJ 7 00 bp©NcoI-BamHI ®rfr£ F 1 0 
*» h W *) ffi L , -eLTHindlll -N c o I 7/7*^-$ 
ffl^Tp BR3 2 7 © H i ndlll - B amH I SB & C if 7* 
^D-^y^'Ls Vh-lys-pBR32U#fc ( ^{:, 
d © 7' 5 * * K 3^ & H i n d 1 1 1 — B amH I Blr # £ 30 9 iB 
U LT H i n d III i^B a m H I C J; BBS «* *lfc P 
UC1 9Cf f ^n-^y^LTVh- 1 y s-pUCl 9 

r^U'alnll h D 1 . 3 © 

LiVi«iFR$3-Kt§DNAie?lJI4b HftCAMP 
ATH-1HI* (Nature 332:323-327 
( 1 9 8 8 ) ) © * ft £ !sj 15 & £ . iiilTffflL/;, 7* 
5 X 3 FF 1 0*©SiS{t b D 1 . 3 © H II V $MM £ a - 
K 1* § D N A IS M tt . V . V e r h o e y b , S c i e n c 
e237: 1534-1536 (1988) ©Fig. 2 C 

B6tt % S»fi55 fc h P M - 1 © Hi VfiOi-A- 2/ s 

R # P CRSJbliit^C^t, ftjr^v-A (APC 
R 1 ; SE59#-t : 4 1) fr^rr -5 ^v-E (APCR4 ; 
E58## : 4 2 ) tt N iO^^^-iODNAEJIJdA^y 
'JZ-fXt^ APCR l&tfAPCR4ttpUC 1 9^^ 
9 — © it tb IZ # C gg If $ ft it . i^A'-fji/Ml 3 iS£!) 7° 

C D R 1 i£it/^JI^f£7*7 4 "7- B ( p h v - 1 ; §B8J 
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#f: 4 3) s CDR2^i/7'f?-C (phv-2 ; 85 
?IJ#-f : 4 4) . Sfir^'f^-D ( p h v - 

3 ; K?U#-f : 45) t* 4 0-60 b P 0l^fts ? $ X 
P M - 1 0 H ii V $1$ 0 CDR$a-Ft«D N AR&Wi C 
DRS3-KtiD N A£&t?H ID NA4"0t b F R £ 2 
-Kt«DNAE?Hi^Ji!(«, H — ©PC R £ *? ^ T i! 
^■7*7-f-7-APCR4 Rff^lfrr 7 v-D £ffl^fc c ^ 
nPM-10CDR3 IS^lI^n - K"T& D NAlttt^ 

*-p c RtkmynZmmL, % itirp c RKjfcc^^T 

iLTttffll/fc. l^i^Ltv 7nPM-lfl)CDR2R 
!?CDR3*a-Kt« DNA*ttt«»-P C RtktitW. 
tOtKlv^XPM - 1 0 3lt^T©CDR^3-r't5D 
NA^tftSlHP C R£$ig3£^*l-r*L&© P C R^H 
©r^-f^-iUtffiffiLfc. ^^SSiit h P M — 1 
HII YvIMZ n - F t S D N A£^f-f & Iff EH P C R£j&%£ 
ft SI HindHI ICFB amH I ia^iftl^ ^tT 
$ 6 C#8f 3" 5 tzUbfcv U C 1 9 J3 -9- 7* * a - ~ V # V tz 0 

nmmt fpm-i m^nm vmrnz* - k 't« d n a® 

fr£<Z>£&£ 3 «^0g£M^f£7*5 4 v- p h v - 1 , Ph 
v - 2 lk& p h v - 3 %&WL LtZc Z ft h it 8 MJ^S£#W 

t«i 2 % *• 9 7 ? v jv 7 ^ ^>±T»si/fe. mmm% 

7'^^v-phv-lK. vnPM-lS^OCDRl® 
^fi®fc»0*S&f t FFR 1 tp 0 j£l 2 0 £ & 

& Zft-^ft® S e r fr> £ T y r — x R S e r & T h. r 
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^o&mofoitotz&tfZtofc. # l o o v i © p c R&JS^ 

ttUtfBWC lilOmM Tris-HCl ( P H8. 3), 50 
mM KC1, 1. 5mM MgC 1 2 , 2 5 0 # M d N T P , 
5 OngOjUiDNA ( V h - 1 y s - p U C 1 9 ) , 2. 5 
u©AmpliTaq(Perkin Elmer Cet 
us), Jt077^-^ttt UMfoOplv- 
3r?'f7-RtF"APCR4r7'f7-*tt?i-OPCR 
SK*fT^. 94TCT1. 5 #IS!©S$0©£ft©iU 9 4 
tCTl 3 7 T C T 1 affl&tf 7 2 TC C T 1 CD 3 

H'CCTIO #HI©*»#£R]S*ffofc. 5 2 3 bpCD P 
C R£$$l£ 1 . 6 %fii^7A'a-xy/l/^ffl^TilD, 
*Lt*K:|Z0P C R £ Jfc C # 3 7" 7 4 ^ - £ LTfgffl 

H-CD P CRSJSCdS^Tftl jtf g ©» P c 

2*r7^-4UfllILfe, PCR*fttt$-0PCR 

© P C R RBfr h © 6 6 5 bp® P C R 7* ^ ^ v — p 

hv-li*C$ = CPCR SJS C *? ^ T f$ffi L . Z LTM 



= © P C RSfiSfr&0 7 3 7 bp© P C R £$^£7° 5 4 v - 
APCR 1 i*C«H0PCRfiKC*^T«MLfc. HQ 
©PCRKJSA^Ol. 1 7 2 kb0 P C R £ Jffi ¥a £ ft S3 
H i n d III R^BamH IT^fbL. * Lt^KIii b 
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b P M- 1 £t#H!I vmMZ&^-f S& 7 0 Obp(D®ft%P 
U C 1 9 # — IZ.*}- 7' 2 u — ^ y ^ Ltzc ^ 4 

|0^D-y0ft2 M^iE LV^T $ y mie^ll^n - Kt 5 D 
N Aie^lJ^W LT# *9 . ^LtpUC-RVh-PMlai 

tip Ls ?£ o 

VgrftT-ziffrtitzo a— s? 9 >- r bj Mum^y 

^v-p h v - m 4 (Va 1-7 HArg-T 1) (# 
*ttKa b a t ; *4#H) (E?I#f :46)R 

A P C R 4 £ . il D N A i l/T© p UC-RVh-PM 

! a iit^- P C R Rife C ^ ^ Tffiffl L fee C©H PC 
RSe^60PCR4**«!l8U HtrH?-AP 
CRliSclzPCR5iSs:^»t««l^7 , 7'f?-il/t 
ttSLfc. »ZPCRSgfr&©PCR4*ll«l. 6%f£ 
tfn-xy^ffli^TlftgL. H i n d III R B a 
mH I <lTpUC19CT^^--f 
^LTpUC-RVh-PMl b£#fc, I§| & C L T > 
i|7'7^?-p li v-nm (Asp — l-»Gln — 1) 

(Ig?!l#-5§- : 4 7 ) &tfi#MP UC-RVh-PMl b 
^ t ^ - ^ a y r cj ^a-Kt«DNA (pUC-RVh 
- P M 1 c ) mm^St??* v-phv-m6 (I I 

e-48-Met-48) : 4 8 ) &tfif §2 P U 

C-RVh-PMl b^ffi^TA'-i/* 3 y Tdj £ n — Ft" 
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£ D N A (pUC-RVh-PMld) Mmm§£7 v 

'f v - P h v - n m&tfgia pUC-RVh-PMl c £ ffi 
^T^-^ 3 y r ej (pUC-RVh 

— P M 1 e ) LTlMiir? ^v- P hv-m7 
(Thr-28-^Ser-28. RQfPhe-2 9-»I 1 e 

-29) (g£M#-t : 4 9 ) R^'liMp UC-RVh-PM 
1 bil^TA-;^ r f j £a — K1"*DNA (pUC 
-RVh-PMl f) *»fe 0 S»*H«| V««^ - £/ a y 
r f j 0 T $ y MR Of *l £ n - K S * # u it * K BE 

U7 tts siit h pm - i stftLavia«fl)$-/<-i? 

ROf P C RgltJ^l^llKlit, BMt|>PM-l ffiftL 

CDR 1 ®m.-?v A p k v - 1 : 5 0) , C 

D R 2 ^17' ^^v-pkv-2 (SHM#-^ : 5 1 ) RCJf C 

D R 3 ^*fi7*7 ^-pkv-3 (i£^J#-t : 5 2 ) 

Ls * IT 8 Mll^tftS 1 2 %** V 7 * U ;i/7 § V ¥ 

— P CRUblDtil tfMfOfDp k v-3 7*7^v-S.0fA 
PCR47*54v-£ L o l-PCR RJ&^ ^©3 5 
0 bp© P C R£$tl£ 1 . 5 %&m&7# B-Z¥ns%m^ 

LTgffiLfc. SI" P C REfcfr & © P C R4Hft^»8^ 
BamH I&CFH i ndlll T'HtL, *ITCDR3^| 
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ffiSftfc DNAlttt^ 5 0 0 bpffJt* D N AS£M^f © 
tz #) iZ p U C 1 9 ^ 9 — £ -9- 7' i? d - ~ y ? L tz o iEL^ 
I2?lj^ft§r7 XU'D NA^Mf ts ^tt^OPCR 
£J&C*ftf§&i!D N A £ LTf£ffl Lfc 0 IEP C RSi&C 
*^T2 5pmo 1 e 5 -fv — pkv-2&tf 

A P C R 4 £{£ ffl Liz* lZPCRSt&^^©PCR4ilJ 

£ iim I-. ^ttrMv-P k v - i tgizmmp crh 

C R fcBfr 5> © P C R4^tl$ A PCRirHv-iSC 

^£ P C R Kfcfr ^0 9 7 2b P 0PC RM^IIU 
BamHI&tfHindlll CZ^VffifcL, L T D N A f£ 
©ft»CpUCl 9 C -9" 7* * o - ~ y ^ L fc o CDR 
2 MM^^^TP4H*^ISIi$ ft. $£>£2®0PC RS£ 
^^ftfe-./:. ^AP C RKJfcRtfMtP C RRjSii*?^ 
T . p UC 1 9^^^~^^n-^y^$ftfc^EP CRS 
£^^0PC R£$c^£ifMD N A£ LTftffl L£ 0 
CRMJSbi:^^T7 , 7'f v-tip kv-2&0 f AP CR 4 T' 
h-oiz 0 iAPCRS£4^®PCR4ill^ilU L 
TAPCR 1 v-i*Cl-bP CR £ If o 7" 7 

-f -7- £ LTte ffl I/:. 3S-fcP CRKlSfr£©P CR»8ft 
B a m H I &tf H i n d III £ «fc <9 Mft L „ € L 
To 0 0 bp DNAfR-«DNAEJII853lOfc»Cp UC I 
9 - -9- 7* ^ D - - y ^ L fc o SM^f L 5 AS 0 * n - y & 
^2iE0^o-y #IE L^DNAE^S^f H^f;. 3 0 



if fc i- m & 
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n-y$pUC-RVl-PM-laifl;t8, Z £ IS 

: 5 5 C^to 

S ft $ t h P M - 1 L|Vll®|0A'-y 3 y £ 3 - 
Ft S D NA0ftlOf;^ ^M^§g7°5 -f v - p vk-m 
1 5 3) P C RKJfctt^KftClffl 

^v-pkv-ml (Pie-7HTyr-7 1)RO*A 
PCR^/^^-^ilDNAiMOp UC-RV 1 - 
PM 1 a t^JCftffl Lfc. H-P CR£jfcfr£©P CR4^ 
l^lits ^LTAPCR lrH^-iSClIPCR 
&Blz&tf &7 ? ^ -?-t IT®1 Lfco H-P C RKf&fr 
b 0 P C R tkf&mzmm BamH I&tfH i n dill C 
«fc *} ?i it V . * L T D N A ffi M ikM © iz tb iZ P U C 1 9 IZ f- 

n-y$pUC-RV 1 - PM 

1 b £: ^tj £ L o 

^t^fc«)0b RQ h^'p^^^IM ( H C M V ) 7 °" 
a^&-^-^ffl^^^^^ - QfESI [MIL 

* / 5 P M - 1 ffiffc © L fl V §1*5 S3-Kt«DNA|ft 

^ 5 P M - lift© H II VH r? - F-T S D N A ftfr 

HCMV-V L - KCa^HCMV-V„ 
- H C r ICifiAl/fc. IHCMVII-N'^-O^I 
0 © 0 W $B £ 12 $g t± s Ma e da & „ Human An r. 
ibodies and Hybridomas (19 9 1' 



Sf fz r £ m mi 
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2:124-134 ; C. A. Kettleborough 
£ ^ Protein Engeneering (1991) 
4 : 7 7 3-7 8 8 C&iSftt^S. H ^ ^ — fit P SV 
2neo (P. J. Southern et al.,J. M 
ol.Appl. Genet. (1982) 1:327-3 
4 1 ) ^S^^St. ^LTfegP^D^V y LIIX^HII© 
if ix ^ ;u © © #> £ b h +r 4 h ;< # n $ >f ;u * (HCM 
V) rn^-^-lO^iyAyf - (M. B o s ha r t £ x 
Cell (1985) 41:521-530) ^ttti. 

LliS^^^-St h k CvlM (T. H. Rabbit 
t s £> > Carr. TOP. Microbiol. Immu 
nol. (1984) 114 : 166-171) * a - K "f 

- 1 C ®$ (N. Takahashi£. Cell (198 
2) 2 9 : 67 1-679) *3- Kt«y/ ADNASt 

Tffi* ©HilL^l^M^ -f 7* tr^ltS— i§& (t r a n s i e 

n t ) fc® ^mrn? s 

1119 . »fc^ftfE3iifcffitt*«S .«aiB»;ggg S 
-fr & 86 0 b h X n y ff - g y y r ^ 9 --l a i ii E t' f 

n 

b h • # y 7* k • ^ * — y - xu yy — 3 y • 77 

^-U (HEF-U) ttlolf Siet© 1 
n xy/N y ir-0§E^S£& s v 4 0 ifl9 7 0 a 
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- * iyAyf-©^ni:Jt^ti^l 0 Olgt^S (D. 

W . Kim£ s Gene (1990) 9 1:217-223; 
& £N* T . U e t s u k i & . J . Biol. Chem. (1 
989) 264:5791-5798) 0 2. 5 kb© H E F 

-1 ff7"nt-^ x y ^ yf-iitt, gitfe?© 5 ' 

-*aSKi£1- «ft 1. 5 kb© D N A. |-ir;y*033 
bp. g£ — r/hny4i© 9 4 3 bp. RtFU — X V V y ©^#J 
©g&#© 1 0 bp^ ^15. Cl©^!2. 5kb©HindIII - 
EcoRI|ft^7'7XH'pEF321-CAT (D. W. 
K i m Gene (1990) 91:217-223;$. 

T . U e t s u k i S> . J. Biol. Chem. (19 
89) 264 :5791-5798)fr&SJ*>fflUx*LT 
P dKCR<^- (M. Tsuchiyafc, Embo 
J. (1987) 6:611-616). K. O'Hara 
& . Proc. Natl. Acad. Sci. USA Vo 
1. 78, No. 3, 1527-1531, (1981). 
(R. Fukunaga£>. Proc. Natl. Acad. 
Sci. USA Val. 81, 5086-5090 
( 1 9 8 4 ))i^n-^y^LT N S V 4 0 ft SB 7" - ^ 

iy^yf-$tf t«H)3 0 ObpOH i n dill — E 

c oR Iifr^I§iitpTEF-Uffc, 

pTEF-llEcoRItlftU K 1 enowl'J^ 
v-^^yA^—A V L . ^ LTH i n d 1 1 1 V y * - 13 31 

^ 1 . 6kb©HindIII-SmaI frit £50 <3 tHL/c e 
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HCMV-12h-gr UEcoRICiO SP^fg^L. 
Kl e n o w # V > 9 — Kl «fc *) 7 -f /I/— -f y L - L T g 
SlitSCiCJ;^ HSfeM 5 K*HTft«LfcH CM V 
-1 2h-gr lfr^n^ FHCMV-1 2h-gr 1 
( A E 2 ) *#SLfc. 

7 , 7X5FHCMV-12h-grl (AE2)Bco 
R I T'M-fbL. K 1 enow*U 5— >r fl*— 4 y 

^LTHindlll T'iftLt, k h r - 1 CH#£3- K 
tSD NAE5!*tf t«»7kb©lfr*> H E F - 1 or 7* 
n x y/\ yf-^ttt§ fflB© 1 . 6kb Hi 

n d III - SmaIilJtCML'tHEF-1211-grl 
£ # fc: c d©^^^ — tjiOHEF-Urat- ^ — • X y 
Ayt-iltts 5 ' -««CHt5 3 8 0 bp0 D N 
§ N P TEF- ltC^^iB-tfe^fc, HindHI - 
B a m H I lUffr £ Lt#St3 dOH«V«*tt. tt®H| 

Sftgfck hHtgV®«£n- Kt5DNAltft«H i 
ndlll — B amH I D N AlfJt^ p UC-RVh-PMl 
a, p U C - R V h - P M 1 b . p UC-R V h-PM 1 c, 
pUC-RVh-PMld, pUC-RVh-PMle&tf 

puc-rvii-pmi f ( mmm i ) ^ & §j ^ & v . 

X «9I2 © 7* 7 X $ K H E F - 1 2 h - g r 1 © H i n d 1 1 1 
-B a mH I SP&CJPALTx * ftfiSi * * ~ R V h 
— P M 1 a , RVh-PMlb, RVh-PMlc, RVh 
-PMld, RVh-PMle s R^RVh-PMlfl# 
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fco Z&m^? 9 — R V h - P M 1 a , RVh-PMlb, R 
Vh-PMl c, RVh-PMl e N R^RVh-PMl f N 
M&IZ HEF-PMh-gr lit *lB»J& t b P M 

- 1 fit#H«va«A-s? B y r a j . r bj , r CJ , 
r d j , r ej & r f j N ttfc?f xPM - liftHI 
V«8^3-Kt«DNA^tti. 

L * - H E F - 1 2k-gkSttfit«fc»^ 

HE F — l ff7'D^-^ iyAyf-if$tft§|i) 

3. 0 kb© P v u I - H i n d III glrfr £ H E F - 1 2 h - 
gr 1 h W *) ft L s *l/THt«5C*^tff»l/fcHCM 
V - L fSSS^* * - H C M V - 1 2k-gk^S>0&7. 
7 kb© P v u I-H i n d III KfrEaI*£LTHEF-l 2 
k-gk^i/; 0 HI^5^^^-HEF-1 2 h-g r 1 
©!§•£• £ Mii^. HindHI -BamHI £ LT#S 
tSHEF - 1 2 k - g k*0LiV 3- FtS DN 

A«f&© L&VH#£3 - Kt«DNAiSSCjgttt5: 
i^-CSS, & £ > r^U'HEF-PMh-gr 1 tt n 
HEF-12h-grl (l!8)©EFlar7°n ; &-^-M 
J$ (Pvu I - H i ndlll »f ) CJ;*) HCMV-pmh 
-g r 10HCHV7*nt-^-|i (Pvu I-H i nd 

HfiJ£ t h L g Vffi$.£ 3-FtSD NAlttt^ H i 
n d III -BamHIDNAlltlpUC-RVl-PMl 
a pUC-RVl-PMlb 7 ) & «J *> Hi L . 

^LTHEF - 1 2 k - g k © H i n d III - BamH I SB 
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SCjfAts ZftZftf&M'*? ?-R V1-PM1 aR^R 
V1-PM1 b £#/c, ll^^-RV 1-PM1 a & tf 
RV1-PM1 b. ttFKHEF-PME - g k ItZft? ft 

mmmt nfivfsr aj ^rb jN ag* c^** p m 

- 1 LlVfl^n- KtS DNA^ft^o & £ . 7* 7 
X^KHEF-PMk - g k fcU HEF-1 2k-gk (HI 
9) CD E F 1 a7*n^r~^-$IJi (Pvu I - H i n d 1 1 1 
Bffr) C^HCMY-prnka-gkOHCMVy^- 
(PvuI-HindHI Bffr) 
S £ £ K 9 fl^Lfc & 

(dhfr) gfe^BIIjj Lg *-®ftB (W10 Refer 

1 1 ) 

S V 4 0 Hif?j7*n ^E-iS? £ X y /\ V V - SS #1 £ E£ £ 

7"7X$ PpSV2-dhf r (S. Subram 
a n i M 0 1 . Cell. Biol. (1981) 1: 
854-864) (ATCC33694)£S P hI&D f P 
v u 1 1 -C Bit L . K 1 e n 0 w ** V J v - •£ T* 7 w ^- 4 ^ 

^L/tSBIiLt P SV2-dhf r-AE^ifc 
(Ml 0) o HCMV7*n*-^- N Htva**3-Ft 
* D N AROf fc h r - 1 C«**3 - Ft^ D NA^ttt 
3 . 7 kb® E c 0 R I WiftZ. E c 0 R I IZ & 5gp#ig 

ftc^^HCMV-PMh-g r 1 5> 9 ffi L . c: 0 §r 

Yt E c 0 R I -Vfe'-fb pSV2-dhfr-AE CaS& L 
TDHFR-AE-PMh-g r 1 £ # fc o 
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hef - i ffrot-^ — i^yf-^M^ua^s 
m*<2 ^-ci^tiiKo^^ & -&ttmi>tz (Mi i £# 

Pli) , HCMV-12h-gr lCA*t«ft3. 7 
kb0E c o R Illt^s EcoRI-|ftpSV2-dhf 
r — A E illSL/TD HFR-AE - 1 2 h — g r 1 ^i^o 
DHFE-AE - 1 2 h-g r 1 # © d h f r C ffi < B 
a m H I BamHIKU SB#$S{fcx K 1 e n o w 

# V 7 -fCJ; S 7 -f y *) L 

f:, dhfr c DNAf ttt^l!)4kb0P v u I - B a 
m H I W Jt £ CI 0 Hi 3 *l fc D H F R - A E - 1 2 h-g r 
1 b®<0 ffi * LTHHM 1 2 Cds^TffR L fc R V h 
- P M 1 f-4fr€>©8j3kb©Pvu I-BamH I glrJt C 
IglTDHFR-AE-RVh-PMl f £ & fc . 

±I2©&&$ ft It 7 5 X $ Kli^^BjOSm^t h P M - 
1 0 IS it ® fc 86 C m M t 3 Z £ if- H 3 5 c 

mmm l l , EMM ffi&©a* ©a - ^ g y 

Si^t h P M - 1 ffi#© L«ROf H«*»ar **H E 
F — 1 a $ -^10J.iiC IU^SIe^ ( c o - t r 
a n s f e c t ) Ltz» 8?*P**R8 + ift #^ 

© LlI&^'Hil^^^-r^^H E F — 1 a •< 2 9 - C Q S 
aHSCBi##JfiEi*Lfc. 3Bt, ^WlrM^n/c COS lB 
B&fr$>©igift£^&. ^ LIE L I S A Kick (1) ±?t* 
C#StSt f I gGi#0lCO^T, (2) I L - 

6 R Hi£-&-f 3 ^ © I g G (D^fiVC-O^-Z^m L tzo 
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M £ * y $ 6 EL I S A C «fc *K b b I L-6R 

-x© t h I L - 6 ©tS^*fi#^*BFtt*©l6*CO^TtS 

S^^b h PM- 1 JftftLa^S-f * 2S2f©-<^- 
© — 2r (RV1-PM1 aXttRVl-PMl b) & * ^ 
5 PM - 1 Sl#:H3££fi3tf £ (HCMV-PMh 
-grl) cJ;0^_Q_s»lfi*Hl^^®iteS|-r«c:<i:K:«k*)x 
SUlJfcb h P M — lI*LiVfi©2ll0A'-i; 3 y© 
ffFffi^fr-^fco * * 7 PM- ljftftLgERtfH 

if £ #13! 1" £ # * - (HCMV-PMk a - g kRUH 
CMV-PMh-grl)Cck!) MSf^WIS^Lfco 5fc»K 
© CO S lIBJii^l^gT-^-tt bhIL-6R^© 
fi^CO^T0*J|C*^Tx H»J^b h PM- lffiftL® 
© /s-- r aj A< + ^7PM-iaftLgi M 3£ T* afe 5 

Si«kbPM-lfiiftLa 
3 y rbj (itHL-6 R ^(Dm&M ^II^JK 
«#LS^^,fCo d*l&0*Sm*^ FR3*0SI7 10 
7^-/1^7 5 ~y (CAMP.AHTH — 1 H©fc©Kfc«r3 
thREI *C#5E*r 5 ) ^^a^ (^^b f- R E 

I Rtf v $ * p M- l ^©SHfcttlBfgtt 

H^gg b F P M - 1 gt# H f£ V MM © ffi * © * ~ * a ^ £ 
ff*-r*ft©^ttC^^T. S^^b V PM - 1 JftftLffV 

it© h y r a j * # k: ffl ^ . 
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#tij£b f p m - i is ft h$! 0 gt -r -a 6 mm®**? ? - 

©1-9 (RVh-PMla, RVh-PMlb, RVh-P 
Mlc, RVh-PMld, RVh-PMl eXSRVh- 

p m i f ) &&&&& upm-1 m# L a©/f-S? a y 

Taj SffcSI"*-*'***- (RV1-PM1 a) C <k I CO 

m&nm vffiM® 6 mm®'-*-* a y%wmistc 0 wmz, 

* ^ 7 P M - 1 fit ft L«fttfH«£3&£:r * - C H 

EF-PMk-gk&UHEF-PMh-g t 1) C^T 
fc^^KfeBILfc, 5fc»»©_C_O_S_0BJh»*ffl^fc ; P*i 
x - * - frTskt £ d K J; #1 k h I L-6R^©8^i: 
O^T©«*j££i?^Ts 1Mb b P M - 1 iftft L §!©/<- 
V r a j &tfS*iJ& t hPM-1 fit #H a y 

r f j tt . + ^^PM-imftLHS.0 7 HHil5l#T'&- 5 fc o 

0JUI4lOOkd*v^ 7ffifl-Sifiga ( Am i c o n ) 
Jffl^TilLfc, IILfcll^of^ y A 7 o - ^ 
(AffiGel Protein A MAPS 11+ ? K 
B i o R a d ) ^ffl^Tlll/;, 5 **J 

i^ife^s 5 ^ y k ** y t> itom'&f&mwuz £ *> wmit^ntz 

7'nx-f yA7#n~^*7iCil^fc, £ © * 5 £ 1 
5 ^ y K # 'J £ A <Dlfe&mffiMr'®tft L > ^lt^C5^ 
K *" V 3 © £B m -C it ffl € ft o fc o *LT?>( * n 3 



WO 92/19759 



PCT/JP92/00544 



82 

V ±V }■ U — ? — (Centr i con 10, Ami co 

3 y r a j iSfit h HgVfi0A'-«>* 3 v r a j , 

r b j , r cj, r d j , r e j Xtt r f J i^^i^Si 
|kFPM-l ft fctf y 7VU©#8f£?T fc„ 

Lgo r a j ri— iP a y + H H CD r f j A - ^ 3 y # $ & 
iwS^©S^^t hPM-1 irt&T*£> fc« d©*>©fcU 4 
^7PM-lSi#iHiCt h I L-6RCg^tS (Ell 

HL-6^kHL-6R £*§£:r S © £E#-f S (EI 1 

4 ) . 

- 1 viMM 

5 4 &tf 5 5) © »J -^-IE£!J£ n ~ K"T « D N ASE^lft© 
OFny$iJtSfc»> va*$3-Ft«cDNA$ 

fl©f£5l^ ^-RVl-PMla R V h - P M 1 f £ 
C O S ii^gflgfgitfc. 4 8Hnts ^RNA^i 
|l (Ch i r gwi Biochemistry (i 

979) 18 : 5294-5299) . *LTv^xjR[j|V 

cDNA^^©f:feK5 //gO^RNA^Il^Co 3H3I© 
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PCR7'7^-$iltU ^LT^iLfco LEV-PI 
(E8I*-f 6 0 ) &tf H E V - P 1 (EBI#-* : 5 8 ) 
l£ * 7' 7 4 * K t - E8IR B a m H I $ L . ^ L 

H E V - P 2 (E0I*# : 5 9 ) ttH i n d III SBffi&tf 
A T G M j& 3 K y 0 flf 0 K o z a k 3 V ± V * E?lj £ #^ 
^lTLj|&lFHi0VIIi0fcfe©tj7'7'f7-i 
LtttfflLf;, 1 0 0 /r 1 f -o© P C RKJfcfttt 2 OiM T 
ris-HCl (pH8. 8), 1 0 mM K C 1 , 10 mM 
(NH 4 ) 2 S0 4 , 2 mM MgSO, , 0. 1 % Tri 
ton X-100, 0. UgOBSA, 2 5 0 M d 
NTP, 2. 5 u © V e n t D N A *" l> 7 — -tr ( B i o . 
Labs, U. K. ) N 5 0%©-*c DNA^lSEtlt 
ffClOOpiole f^0W7 s 7 4 ^-RCFft^r 7 4 
v - £ L tt . #PCR^a-7' 5 0 * 1 © jKJft-ff JI ^ s 
^ IT 9 4'CCT 1. 5 *ia©*«D©^tt©«^ 9 4 °C £ T 
1 #ISn 5 0 tCt 1 #18!&tf 7 2 *CCT 1 #1B1 © «* 4 * <*/ 
3 0 1lft\ * LTftK 7 2 *C KIT 1 0 #ISN * 
K-hL/Co LB Vfl$£#=pf-f £ 4 0 8 bp© P C R £$$J 
Rtf Htl VII^tft§ 4 4 4 bp© P C R£$tl£. 2 . 

0 % \&Wk& 7*o-^y/l/$ffl^TillLs L T B a m H 

1 S. Of H i n d 1 1 1 K J; *) fgft L . ^UpUCl 9^^ 

ZH-ZHp UC-RV 1 - PM 1 
a-3i^pUC-RVh-PMl f - 3 4 # fc . 
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liib h PM- lfa#LiI&tf HUCDVfl^ODNAge 
5 3 h frKfc o fc (ie^!l#-t : 5 4 5 5 £ 

(mRNA0|ijlO%) fr\ H il V 0 $ }*I © CI *l 
&®8Bffi«:I5JIK-e«ffl$*lS (mRNA0|ij9 0%) o z 
Olt^xrH y y^Hti^fc h PM- lfitftOfiU^ 
;i/©figi£*>fc & kfc c v^i<0ltsxr7>f y y^'£0 

s-r«^©> xr? ^ x - K^-gpffi* p c Riia *) 

Hfvmco^t, m^fy'y 4 v-N E W - S P 1 

: 6 1 ) S.0 t H5^7*7 >f v — NEW— S P 2 (12 
^J#-t 6 2 ) ^^^Lfc, £ © 7*7 4 tt D N Ag2?lJT G 
G GTG AGA4DNAE59TGG GTT CGCC 

PCR£|50^#lic 
T ifIB L,fcI97Jbofc^s if M DNAS5 0 ng© p U C - 
RVh-PMl f-3tfe^ ^LT7'7^-liHEV- 
P2£NEW-SP2„ XttHBF-PliNEW-SPl 

2 ffl© P C RKJfSfr&© P C R£$!g3£ 2 %ffiK^T^o 

IT P C RJIISRlSC^^Ttt 
ffllfc, 0. 5/(g©$-PCR4*ft$^tt«9 8M 
© P C R MJE^^CF 5^~-yb©Vent D N A *' 'j ^ 7 
9 4 *C 2 #lSk 5 0TCT2 #ISR0* 7 2 "C C T 

s^ism^*^^-^- tu^cioopmo 1 e -r ^ 

©HEV-P ir^v-&^HEV-P27 , 7'(7- £ Sn 
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i/; 0 PCRf-a-y$3 0/( L T 9 4 

*C CT 1 #1SU 5 OtCtl ^riiC? 7 2 # C KT 1 #1H© 2 
5 t^;u©P CRil^tf, ^ tt^K 7 2 'CKt 1 0 #M 

IsliCLTs h P M — 1 JftfrLtl V?f^tp©X7' 

HX-Ft-M^PCRrH^-REI-SPl (SB 

:63)&tfREI-SP2 : 6 4 ) 

^Tiil/fc, i$ 7 ? * v ~ tt D N A le^J C A G G T A 
AGG£DNAg2?lJCAG G A A AGGCliS, SP 
C RtkJ&m, ttet>-5L m^vim^^^TG) 4 0 8 bp CD D N 
A§rJt&tf HII ViiC:^T0 4 4 4 bp© D N AgJr)t£ 2 . 
0 %|gil!*T^D-^y^^ffl^T^ML. Hind III & 
[FBamH niiMiifcU *LTE5!Ifcj£©fc«>pUCl 
9Cty^n-;y^Lt P UC-RVl-PMl a - 4 & 
tfpUC-RVh-RMl f - 4 £ # o 

RVh-PMlfOHindHI -BamHIfrJt£. p 
UC-RVh-PMl f - 4 © H i ndlll - BamH I pI 
iitliiSCiKJ;^ RVh-PMl f - 4 £ f# o 
Sft&fc h P M — 1 JrtftLgi ViiO'f V b n V # & £ <* *l 
fcA-i/- g y r a j ©@S£!]£ie?!l#-t 5 7il^L. HJf$t 
hPM-i ffiflsHffi vfB«©4 y h n y#&££ftfc a— >- 
3 y r f j © 15 £iJ£BS 5 6 Kit, 

HMfflj 1 3 . Mm®. bhAUK12-20 ffifr L II V M 
SJ-Ff^DN A ©JEH 

glib h AUK 1 2-2 Offi#L«Vffl*£:i- Kt§ 
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D N A0ltI®Ii^I 1 6C*t. tft&* b tltfa L 

II Vli^3 - KlT iiif H i ndlll ^tf 

BamH I^I^TpUCl 9-<^-i:l*ii^t 
8i®PCR7'7^- (A~H) £*fStfffl^ HO 

-±0D N AEJIJifflift^i^o B, C&tfD 

fcU ZftZft&mi'Z C D RftEfcit&^ffi*!**"** S 4 0 
~6 0bp©7'^>fv-T&So 7"7^-E, F R G W: N 
-£*l^*L7* 7 -f -e— B , C&tf D 0 5 ' I 1 5 - 2 0 bp© D 
NAEJliffilS^i^o 4101 1 P C R fcU ^MtlT" 
H?-AiE, BiF> CtG, &ffD<*:H£M^5. P 
CR4«llA-EttFR 1«3-KL> B-FttCDR 1 i 
FR2*3-rt«. A-Efrfr©3' ffilcb B - FilfitO 5 ' 
iai 5-2 0 bp©fBiii££#0©T'. d *l ^frft* 

m^^-^ z tfrnimttsiZo mm?z. B-FBr^a:. cdr 

2Rtf F R 3 K*<5 C- GWfi-£4>«»tt*#-3. * 

LT. C- GBffrtt^ CDR3iPR4*a-Kf« 
D-H»rfi-<i:*>lifltfi:£f#^. 3-5lt:*i&4l0lffrtt, 
Z^0ffl»ft£cfc*>£*S#Wte£*<5o P C R£K««fiCT 

H 5 *K IE L- < 4 ^ © Bf L, & © 

£ © i§ 2 © P C R £ J; o T if II L T < 3 * 3Hti^fc 
l20PCR4Mttv 3 -z><D&B£*lfc C D R§f l> H 
i n d III Rff B a m H I ©m^^. P UC 1 
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y -f $ d - s. y ? t & o 

S6Cl*ftCI4s liS i LtSiit h p M - 1 fit ft: L 
II V $t ri - V 3 y r a j £ □ - K f § D N A j&< 7° 7 X 5 K 
pUCl 9^#A$tLT^-5 7'vX$ KpUC-RV 1 - P 
Ml a - 4 %m^it. 





£$0# 










A. REVERSE 


83 




E. 1220 - Lib 


66 




B. 1220 -Ll 


65 




F. 1220 - L2b 


68 




C. 1220-L2 


67 




G . 1220 — L3b 


70 




D, 1220-L3 


69 




H. UNIVERSAL 


82 




C D R?£ffiffl©^7* 


7 -f 


?- 1 2 2 0 - L 1 , 


1 2 2 


0 



-L2&Ul 2 2 0 -L3Co^Ta:s 8Mg|^t^l 2 
%** »J7^'J ;P7 § Fy^^l^Tftlitl L/; 0 

1 0 0a 1 t^0PCRg{£|tn OmM Tr i s-HC 

1 (pH8. 8), lOmM KC1, 1 0 mM (NH 4 ) 2 S0 ( , 

2 nM MgS0 4 , 0. 1 % Triton X - 1 0 0 , 
0. 1 uOBSA, 2 5 0 // m dNTP, 5 u 0 V e n 
t DNA*''j / 7-t* (B i o La b s. U . K . ) , 5 
Ongffip UC-RV 1-PM1 a - 4 D N A N T # 1 

0 0 p m o 1 e s 0 H&2rX.tf 5 L iz . # 
PCRfi-7'ii5 0 a 1 0lfiTl^\ L T 9 4 °C C T 

1 . 5 33Th10|I#J0^1$©^x 9 4tCTl*H, 5 0 TC iZ 
X 1 ^HRff 72tCTl #ia<Z>5fc5 3flt^ t^. 

L T & C 7 2UIT1 0 5HgM f * a ^ - V L fc „ 

8r fc £ JB tt 
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2 5 2 bp (A-E) , 9 6b P (B-F) , 1 3 0 b P ( C - 
G ) &tf 1 2 3 bp ( D - H ) ©# P C R4M^ 2 . 0%© 
7#o-x(FMC. Bio. Products, U 
SA) y/l/*ffl^T»»L/^. "ra*>5. #DNAi)t^t 
« 7#n - xfr£9J *J ^ LT 6 5 *C CT 5 #Fh1?§I& 
■fr L#>. * LTCtLilBlti© 2mM EDTA&tf2 0 0 mM 
Na C UtftS2 Or(I Tris-HCl (pH7. 5) 

fftffiL. * It D N A®fJt£^ * J -nsftrnz* >0 0JR 
L- T 1 mM E D TA^ttt^ 1 0 raM Tris-HCl 

( P H7. 5) izmmv, % it p c Rm&RBiz&^Tmm 

0. 2/tg0#il©PCR4)JSMO : 5i^y f 
©Vent DNA**U 7-fe*^tft§ 9 8 u 1 ©P C 
RKfc** 9 4 *C CT 2 #|BU 5 0 'C CT 2 #Wfttf 7 2 *C 
sz T 5 y + h L > * If o fc . * ^ T & 

# 1 0 0 P m o 1 e©A (REVERSE) &tf H ( U 
N I VERSAL) rHv-^Ji^THM? 1 0 0 n 1 
£ Utzjk^. ZZlZ 5 0 I ©Ki-C*fel\ * 9 4 "C 
T 1 #1SU 5 0 -C JIT 1 7 2 *C CI 1 »W©RJB* 

3 Of O /Wfr ^ x * L T & C 7 2 "CCT 1 0 #H -f f * * 

v^X?; * n — * JUffi&A UK1 2-2 0©L|I©CD 
R fttz LI VfSJ^£n -KtSDN A^tftS 5 

5 8bpO*2PCR©4lSft«2. 0 Kffi»J&7# n-*y 
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;p£JBV>TttSL. ^LTBamHI&tfHindlll tli 
*) flHfctfe. pUC 1 9^^^-f3-y-7*^a-^y^Ls 
IB?U £ if IS L . pUC-RVl -1 2 2 0 a£f#/c o # £> ft 

* k£hi€£$i& 7 i K^t. 

2 - 2 0 JfcfcLfg Vfa#£#Wt5 H i n d III -BamH 
I D N AMK%±m7 5 * $ K P U C - R V L -1220a 

h 3D ffi t > LllI^^-HE F - 1 2 * — g « 0 H 
i n d III - BamHI SBffiCffAL. HflUK t b AUK 1 
2-20 L il VIlK-->* 3 y a ©HSI^ ^ — "C & « 
RV L - 1 2 2 0 a^ifc, 

ggUfffl 1 4 . SiSfiSb F AUK 1 2-2 0 ffift L « O %3i 

C 0 Sjg§t0- lift (t rans i ent) 3% 31 

sit^t h auk i 2 - 2 omfrLmzmmt&^z?- 

R V l - 1 2 2 0 a 7 12-20 IftHi^HIt 

£ ^ ^ ^ _ % HEF-1 2h-gr 1 ( Hifefll 5 ) C «fc 9 C 

os«B$i^jgse»ts:tcJ;^ Siit h a u K 

1 2-2 0 m& L II ^ - V a V r a j 0 ffffi * *T fc . 3* « 
C 0 S *HB&£ 1 X 1 0 7 i/nlCSScfc^P h o s 
phate-buffered saline (PBS) £ 
SSL,, c 0»lie*?aiiR 0 . 8bH:DNA (#7'7XU'C 
O^Tl 0//g) £ SU £ 0 Gene Pul s a r 

(BioRad)4SlW, 9 0 0 *'/H (V) , 2 5 ^ -f 
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^ n 7 y 7 y K ( # F ) 0 HM^ft C T^'^^^^Afcc 

1 0 #©0®£IBI8|0&„ lx h n*'p--> 3 

y Lfc*fll&£. l o %0 ^ s/Jfeigmm (r-^n7*'J y^#) 

^^W^-S DME Migife (GIBCO) 2 0 nl CSn tl fz „ 7 

gt§LTM®cJT-£l££ L/tHIiftTT' 4 *C CtSI 

1SU 0 *C iZXM^MBW, LtZo 

MM&MMMM (el i sa) b H$ffifr0i£g 

h 7 y X 7 ^ f* $ tltz C O S »UB©i§#±it£ E L I S 
I g G (Whole molecule) (Sigma) C 

x 7 r ^ jft - b FUG ( r II#M8*K S i 

gma) Ztiax-tzo J y a y&&&&®&. MM 

WtmwL*m7Liz. $ biz j y* *^-*> a y Lfc&. sis* 

TftM kMgG (S i gma) ^Ir^fc, 

b h i l - 6 Rj±®M£L&£MM±l JL®®MMgMMM 

( E L I S A ) 

^yx7x^ f ztitz c o sunn** b®±.m* elis. 

ACj;?) iU^LT. £0$ b Mtffift^ffiK I L - 6 R 
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7'1/-^MT1 8?nt^ n-:J-;i/Jfr#; (###J 1 ) 
& t h I L-6R(SR3 4 4) £7 U- MI flD x. fc . 

- a y &. & © r^*y*^7T^--fe*fe^^**gi 

£9«ffi«£2jn;ifc. 4 y**^-5/» y©gu R 

CI ©&!I£I2! 1 7 Ka*f . HftSS t hAUK12-20j|L 
#:Ll^->>" 3 V r a j i4^7l2-2Olfi#H80fi* 

^cutupu, *^7l2-20fii#iB»K:t 

b I L — 6 R Cjtf-f "9- y7*;KDtKI 

4 0 5 nmlZ& * « * BE * ^ * V I 
L - 6 R Hft-f § J5lft^#£ tLT ^ & CI £ £ 
fc. d ©^^«. gi«tFAUK12-20 ft ft L I! © A 

- & a y r a j ^t/7AUKl 2-2 0 j|# Lfiii^C 

Hffiffl 1 5 . bh-9-7 J ^^-7M (HSGI) JVtyf 
Xffifll£ff^;fcg«)&b h 1 2 - 2 0 fit ft HIS itfe? Oil 

n»09 i 3 t-^ Ltz%m tm miz lt. auki 2-20 

fit#H|vf«©CDR$t K7Y;i'-7 , i © a y -fe y -9- 

Xge?IJ£ F R <t Itft Slii t F V« a 4 2 5 (Ket 
tleborough^^ Protein Enginee 
ring,_4_> 773-783, 1 9 9 1 ) C^lLfc. « 
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-fv SWt FV« a 4 2 5 (±I25:^*> F i g 3 ) £3 
-Kt*H i ndlll -BamHI D N A gftf £ 7* 7 X 5 
FHCMV-RV Ha - 4 2 5 -rli^«^HJU pUCl 
9 ^ ^ ^ — CD H i n d III - B a m H I gfffS £ *9" 7* n — ~ 

yf'L. pUC-RV„ - 4 2 5 a^#fc, £ tl £ D N 
Ailtfffllfco PCRC«^«8|0rHv- (Al 
-HI) V'y 4 -7- 1 2 2 0 - H 1 It. CDR 

1 ©^it&tf T hr-28*>&Ser-28 ©Il^ilt 
2|i:ffOU 2 2 O-H3ttCDR30 

l^lt&tf S er-94fr&Arg-94 ^©gS^SSS^ S 
iCrf 'f V Ltz c 7=7 A 1 2 2 0 - H 1 , 1 2 2 0 - 
H 2 &tf 1 2 2 0 -H3tts 8 MM^tt' 1 2 % 

* U 7^'J^7^ KWffl^TtSSs ftffl L, it . # 7* 7 

Al. REVERSE 83 El. 1220-Blb 73 

Bl. 1220-H1 72 PI. 1220-H2b 75 

CI. 1220-H2 74 61. 1220-H3b 77 

Dl. 1220-H3 76 HI. UNIVERSAL 82 

P C R ©&frtt. HMD NAiLTpUC-RV„-4 2 

©^fii^K^ttiii 1 3 izmm Ltco tm ^^$> o fc. 

AliEK BUFK CliGK &tf D 1 t H 1 0 7* 

7-f?-M?M^tii pc Rsjs^ff -en-rn 1 8 6 

bp ( A 1 - E 1 ) , 7 5 bp ( B 1 - F 1 ) , 1 7 3 bp ( C 1 
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-Gl) Rtfl 0 5bp (Dl-Hl) <D&M 1 PCR4W 

£ 2 . o % q & y a o - * y ju tz t ttis 6 . ft ©n 2 p 

C R«8EfcK:*?^TttJfl Lfc e Hffiffll 1 3 CTitfc^tt 
KfE^. *0. 2 // g©±02Sl P CR4*|»Sl^Ti2 
P C R (PC RlgRjS^tt 1 ) £?T<^> ?nAUKl 2 
- 2 0 f/ift© HII VMC D R ftfc t h H 8 V mm 

^^ft^ 4 9 5 b P 0PCR4^||^|| N itl^2. 0%{£ 
H * T # n - * ¥ JV £ m ^ T mm L tz . ^HB a m H I& 

H i n d 1 1 1 iZ & *) m fc&U it>^fcB a mH I - H i n 
d 1 1 1 Dr Jt £ p u c 1 9 # — izv? 2 P-^-y^L. ig 
«@e?!l^ fitS L, T . p UC-RVu -1220a*»fc. 

i3?.T\ Mm® t hAUKl 2 — 20 inifr H0 Vft#£ 

h PM- USftofl5*«K:iaii«,fc||ta:xr7'f 

«fc$£SS-frfc. ^MSSair^^v-iLT. SGI-SP 
1 (ffi?!l## 9 7 ) &tf S G I - S P 2 (@e?!J#-t 9 6) ^ 
^iL/Co :07'7-f v-li, D N A IB 50 A A G G T G 
AGC^DNAIEMAAA GTC AG CCjgi«, PC 
RSJS©*ftt*> friE&ttiMtfcCfT ^ i!DNAtt5 0 
ng © p U C - R V „ -1 220aT*&*K ^LT7 C =y A ^ - 
liSG I - SP 1 i U N I VERSA L ( IE5U#-t 8 2). 
S f: li S G I - S P 2 i R E V E R S E- (@e^J#-t 8 3)© 
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2-fE© P C REgfr&OP C R£$^£ 2 KffiB&7#n 
-xy/^M^TiiU LT P c R&mKmiz&^Tfe 
#0. 2/(gfflilPC R^J&tf&tf 5 u © V e n 
t DNAI'J>7-€$ #^T3* 598^1©PCR SIM 
£9 4tCT2 #19. 5 0 *C IZ T 2 #1hK Rtf 7 2 T C T 5 

#18M y*^-<- h U*ISSJS*fT^fc. *LTifcc l 0 0 

P m o 1 e "$"3 ©UNIVERSAL Rtf REVERSED 
5 4 v-^fln*.,. 5 0 v 1 ©S£fa-?&£- fc&s 9 4'CCT 
1 5 OtCIl #59 7 2 *C IZX 1 #FhI©1I 2 P 

CRI3 0 -9- W 9 JU'if ^ € ttftK 7 2 X HCt I 0 #Fh1 -f 
y*^"<-hLfc* 12 P CRt'#^ti/; 4 9 5 b P 0DNA 
®r#£2. 0 %&M&?*t D-xy^J8WT»8U Hi 
n d III &tf B amHICiO fiift Ctl^ pUCIH 
;? * - C 7* * n-^y^Lfc^ &SiS?!l£ {IS L, T . p 
UC-RV„ - 1 2 2 0 a-2^#fc, 

fc^-C. SftSfc t FAUK12-20 m#HH V|1^3 
-KtSDNA^tftSH i n dill - BamHI DN 
A®r£-£-bf2 P UC-RV„ - 1 2 2 0 a-2i;?)^0lElv 
HfSS^^-HBF-1 2 h-g r 1 © H i n d 1 1 1 - 
BamHIiffiCiALx Si«t h A U K 1 2 - 2 0 fit ft 
H « © a ya©M^^-"?*SRV B - 1 2 2 0 

a £ # o 

giit F AUK 1 2 — 2 omftHIIVfIJi©ffe0A-^ 
3 y ( b ~ d ) |3-Kt«D NA$i^)St5 tztbiZ 2 II© 
^MitfiP CR7'H Lfc 0 #P C RKJ&ttflUe 
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r b j $ u - K f § D N A 0 flfjfc 0 fc #> % 2|0il PCR 
& ^ T . UN I V E R S A L 7* y 4 v - ( @2?lj#-f 8 2 ) 
S-tf^M^ffcT*? ^- 1 2 2 0 H-ila ( 8B?!l#-f 7 8 ) . 
& S ^ tt. REVERSE 7* 7^-7- (E?H## 8 3) il 
i^ir? ^- 1 2 2 0 H-mlb (IE?!l#-f 7 9 ) 0& 
PCR7*5-fv- N ttfCilDNAitt£DpUC-RV„ 
-1 2 2 0 a Wc 0 2 0 2 bpRO* 3 2 3 bpOfl 

1 P CR4il?$2. 0«fii|7#D-XW)S^I! 
SJfts «HB©Efcfctt£B»CSS 2 PCR (PCRlitt 

) **t^n 4 9 5 b P ©^^^j (yf-s; 3 y r b j ) ^ 

# 0 CI *l £ H i n d 1 1 1 -BamHICiOUkU L 
pUCl 9^^-Cf7'^n-^y^U P UC-R 
V„ - 1 2 2 0 b$|fc„ 

liK Its H^lT'H 7 - 1 2 2 0 H-m2 a (E 
?!l#-t8 0 ) > 1220H-m2b (E^Jtf 8 1 ) &tf 3 
0£$!g3£iifg!pUC-RV„ - 1 2 2 0 a?ffl^TPCR 
3 V r c j H i 

ndlll RD'BamHI-elftL, pUCl 
indlll - B a m H I gjjfe C W A L T p U C - R V „ -1 

2 2 0 c £ £ £ . ^M^f£7*5 -fv- 1 2 2 0 H- 
m 1 a (E?lJ#-t7 8 ). 1220H-mlb (E?!I#-f 7 
9 ) Rtfi* Mi LT©pUC-RV„ - 1 2 2 0 c$I^T 
PCR £&$J ( A - £>' 3 yd) mSH i n d III S. 

B a m H I tilUTp UC 1 9^^-0H i n d 1 1 1 
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- B a m H I 9fiCffAt« liCJ:?) P UC-RV« -1 

2 2 0 d^#f; 4 

£ *? s 7*7XU'pUC-RV„ - 1 2 2 0 b4"C3-K 

r $ / * ft — vir & x # u# ?~ Kge^j^se^J 

8 4Cilv pUC-RV„ -1220d4»Ca— F$ 
*iT^ h Hi VfiA'->>* 3 v r d j 

j^^Ts g*f$k hAUKl 2-2 0 SifrH|(D^-'>' 

3 yoil-s^^-^iHtSfcfeK:. #ff$t h auk l 

2-20 gt#H«[ Vffi«£n - KtSDNA^ttHind 
III -BamHIifr^pUC-RV H - 1 2 2 0 b, P U 
C-RV„ -1220c. &tf p UC-R V H -1220d 
£ & Is ^ Hll^m^^ *-H EF-12h-grl© 

Hind II I -BamHI itCffAl/ts ^* a ^ © 

ll^^-RV, - 1 2 2 0 b, RV„ -1220c. R 

QfR V H -1220d 

gttffl 1 6 . iiib H2-20 Sftfl )I^A-i? g 

stsj&fc H2-20 Mfr mi^n^if s 4 ig©^*^ * 

-01O(RV H -1220a, R V „ - 1 2 2 0 b, R V „ 
-1220c. £ «: R V „ - 1 2 2 0 d ) &£>*?MiJ& k h 
AU K 1 2 - 2 0 ffifchmZmmtZ^* *-R V L -12 
2 0 a C J; 9 C 0 SmmZnm&'M&WLt & ZtlZ£*0^ n 
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mm t h i 2-2 o m&nm vs*® 4 is©a- y- s y£ 

S¥ti6L;fc. J£$3©/c£k COS|||$*^12-20 Jjrtft 
LHROJ H«*5531-r «*-c^r ^ - (HEF - 1 2 h-g r 
UlFHEF-12*-g«) T bMm&W&Wll'fcc 

b h I L-6R^0S^C"9^T0K{aH>T, UffiM t 
h AUK 1 2 - 2 OffiftL«<!:!ft|jfcfc h AUK 1 2 - 2 0 
Si ft H H © A - $/* 3 y r b j N h & ^ tt gfg j£ b h A U K 1 
2-20 Jfrfc L bhAUK12-20 JftfrHfR© 

A- 5; 3 y r d j <£: 0*1 J; § SJt$ b b 1 2 - 2 0 

+^ 5 1 2 - 2 'otftftiM JKLfc, 

EM 1 7 . b.fRftHAX^fflt^Sifth fc s 1 e 1 
2 2 0 

^nty ^a-t^WAUK 1 2 - 2 0 © H ft V MM 
£**>*HH£©W^k h fit ft j+ N * y a £ x - 9 ^ - x " L 
e e d s" © f£ H £ *9 . HAXtife^ (J. Immun 
o 1 o g y 1 39, 2496-2501, 1987, SL 
E & # & 3fc B cell hybridoma 21/28 
®I4t§fii#x iHS?E?!IttF i g. 4, 5 ft:. 
mm it F i g . 6CSB«) , S»it h s 1 e 1 2 2 OHK 
ftHil VfB«0&it£ N H AXJjtft©F Rllivnt/ 
^ n - t A U K 1 2-2 0 ©HflVfi© C D R*I 

v $ X * J V n - JU fjt fit A U K 1 2-2 0 © H f£ Vfi 
©CDR^tt'ISit h 1 e 1 2 2 0 H fa ft H II V ft jg 



if /S IB; 
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£fi 439 b P 0slel22O H H II V 3 " Ft 

3 D N A£#* 2 1 bpOSmgff&^W-f £ 9 0-9 4b P 0^ 
$©6*©* l J=f^^l'*^K (s 1 e 1 2 2 0 h 1 ~ 6 ; 
* *U EJHSf 8 6-9 1 ) C # T L fc . *V3 
% 2 v** KOfttf-Kfcfc 0 x 2 &f§ii©*£^£*T&^> ft 

2 0 Cit. 

y ztx* is** k*M— p c 
g 1 © P C RKBZif? o c: tuz <fc <J . 2o05f-ya-K^u 

©tfyrfK^tf^K. * fc fcU ^lOi-'l^^^t^F 

2 ) B (@e^!l#-t 9 3 ) £2jn;i. I20PC RKBZ'if 

it*:^^§*. #6*Lfc£fiK$3£f& ML. B a m H I 
&tf H i n d III C«fc 9 MflS&v pUC19^^-£t7' 

^ftWC lOOraM Tris-HCl (pH8. 3), 
50 mM KCI, 0. 1 mM d A T P , 0. 1 mM d.GTP, 
0. 1 mM dCTP, 0. 1 mM 4TTP, 1. 5mM Mg 
C I z & & 2 . 5u0DNA*' i ;/5--fe~Ampl iTaq 
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(Perkin Elmer C e t u s ) & & ') 3 

F5pio 1 e t§ 9 8 a 1 ©£E?g-&tl 

£ 9 4 T 1 . 5 #18!0*ttft N 9 4 'C 3 #18U 5 0 t 2 #!Sk 
7 2 *C 5 # H © SJS £ 3 tf-f * fl/fr ^ N 2 'CCT 1 0 

& BO 4 y * a. ^ — M/it, Si6« C 5 O/fMffilSr^v 
-Afc«fctf B * 1 u 1 •f^jD^. 8 0 ft 1 ©SSfaT^K 9 
4 *C 1 . 5 # m © ^14^ s 9 4 tCt 1^0, 5 O'CCTl 
ftffl, 7 2 *C 1 ^^©SIS^ 3 OtO ;Mt^s ffit^T 7 2 
tt'l 0 y+a^-hLfCo 4 3 9 bp© P C R£$^ 

IBamH I & J; CK H i n d III KL & *) fllfliSK pUCl 9 

^fc^ n-y| P UC-RV„ -s 1 e 1 2 2 0 H a H 
* CI © 7° 7 ^ * K 4 1 K: 3 — K $ *LT ^ Slli t b s 1 e 
1 2 2 0 Hffi*©H« v«*^-5? 9 y r a j ©7 5 7 ^IS 
3 - K :T S # * l"* K£$|€£?t|#3- 94C 

&<^Tk thlel 2 2 0 (slel220H) 

ffi#H« Vffl**3- K"r*ilfe?*^W^ * H i n d III 
-BamHI D N A|fr^ p U C - R Y„ - s 1 e 122 
0Ha«J;*)|{lJU HlI^^^^^-HEF-1 2 h - g r 
1 0 H i n d III - BamHI U RV„ - s 1 

e 1 2 2 0 H a * # fc . 

nm&t h 1 e 1 2 2 0 H ffifo H II V &«©ffe© A- ^ 
3 y ( r b j - r d j ) § fc 8k 2 -^©^M^^r 



WO 92/19759 



PCT/JP92/00544 



100 

H-7-sleI 2 2 0 Hml (@BM#"t 9 5 ) . RZf s 1 
e 1 2 2 0Hm2 ( IB 9 6) Z^fcLtz* ^PCRS 

JB "C « . MMM 1 3Tg$tlTt^V e n t DNA*'U 

a y r b j S. * — i> 3 y r c j iz-oh^Ttt, m%LtVT<D 
pUC-RV„ - s 1 el220Ha, 50pmo 1 e ©^ 

1 e 122flHmlUtts 1 e 1 22 
0Hm2S.O f 50pmo I e ©5fc3§7* v 4 -?-B Z&^T & 
£M^t!^ 9 4 *C 1 . 5^f B 1©it0t, 9 4 t 1 i\ 5 

0 "C 1 7 2 *C 1 3 0 if >f * /i> 0 £15 C frfcK * Jw 7 
2 TC T* 1 0 frffi <i V * - h L tz 0 2 3 5 bp $ It 1 7 8 
bp©£$t$j£ 1 . 5 %<D{&Wi&T# D-xWI^t|I 
L -v H 2 © P C R KB © 7* 7 4 "7 - £ L xm m V tz . "f £ *> 
■5. 50pmole©^l^7 , ^^-7-Ai. 0. 2 g © P 
C R^^tJ^Sfl^. P UC-RV„-slel220Ha* 
gli LT. H 2 PC R£J&£?t IV 4 3 9 b P ©£$tl£ 

1 . 5 %ii*7if*D-^y;^II, B a mH I ft 0? H i 
n d III T-ygffc^P UC1 9-^^^-^-9-7'^n-^y^L 
T. ^*l€"ftft/&t h s 1 e 1 2 2 0 HfitftHKVf|«A- 
^* 3 y r b j X tt ' c j £ 3 - K * £ 7* v X $ FpUC-R 
V h - slel 220HbXttpUC-RV„ - s 1 e 1 2 

2 0Hc*|fc. 

g|fJ& thslel220H Mfc H ft V ffiM^- .*>" 3 > 
■ r d j ^□-KtSDNAtt^OiCLTfiLfc. if M > 
UOpUC-RV, - s 1 e 1 2 2 0 H.b£fflt,v£ o f£g 



$r 2: /I fife 
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mm? 7 W v - s 1 e 1 2 2 0 H m 2 R jfeflg 7* 5 4 "7 - B 
£ 5 0 p m o 1 efoffl^tllCPC RSJS* 3 OtO 
toft viz. l^n/cH 8 bp© P C R£j£!&|£ 1 . 6 %©{£ 
Rj^T^n -xy*C«k Oftfi £ 2 © P C R 0 7'7 4 v 
-iLTffl^/;, d 0 7* ^ -< v - t 5 0 p m o 1 e © 7" 
7-f?-A^ffl^t|20PCRf|ft\ 4 3 9 bp © D N A 
W¥\Z%fZo Cin^. tiU BamH I Rtf H i n d III 
J:: T p U C 1 g «9 $ 9 n-^y^L. * 4> 

U * * Y EM £ it B L n pUC-RVh - s 1 e 1 220H 
d £ $ fc c 

HfiJ&fc h s 1 e 1 2 2 0 Hffi#Hfc©#^-s; 
3 y©^l|^^ 9-*m$kt&tzlsb, SI*bMlel2 
2 0 H m& H 11 V £ =i - K "T -S D N A £ #£r B amH I 
-HindHI KJrJt£pUC-RV„ - s 1 e 1 2 2 0 H b , 
P U C - R V „ - s 1 e 1 2 2 0 H c N £ «fc . p U C - R V „ 
-s 1 e 1 2 2 OHdck^^ftL. H|?SS^^-HE 
F - 1 2 h - g r l©Hi ndlll -BamHIgg&CjfA 
Lt> &f&S*< * * - ^ RV H - s 1 e 1 220Hb, RV„ 
-s 1 el 2 2 0 Hc*«tl?RV, -slel220Hd£ 

Sl«th 1 e 1 2 2 0 H!fi#Hg|*f8a*r* 4 «a© 
^^-0^©1O ( R V „ - s 1 e 1 2 2 0 H a , R V „. 
- s 1 e 1 2 2 0 H b . RV„ - s 1 e 1 2 2 0 H c 
RV H - s 1 e 1 2 2 0 H d ) i? «fc % BflUS fc h 1 2 - 
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2 0St#L«£fim-r*w:**-R Vl -1 2 2 0 a£ffll^ 

t c o s0lg^MBf^©lKm-r « :ii:=t^ Slit h s 

1 e 1 2 2 0 Hgtf Hj|Vfi©4li0A'-e7 3 y^, I 
L-6R-.0IL-6 ©Hf^*K*^*«ACO^Tffflii L 

tz & 0 T* & 3 . 

®iz r F l fflXttlSRffloT $/®r£f&07$y$H;:ffi 

ItT^S^b h I L-6 RKli^tSfg^^itLtl'^. 

#%M 1 . 7* y MT 1 8 0#tS 

h I L- 6 R^iltS ^nTJiB^KICl/tfifRL 
£ t> -B . Y . Hi r a t a S> . J. Immuno 1. 
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Vol. 143, 2900-2906 ( 1 9 8 9 ) C $ 
ilTl^r^U'pZipneo I L - 6 R^tiiCl 
•oTv^^TiiiCTL L — 2 (ATCC TIB214) 

4 1 8$ffl^tx^ 'J-^y^tSCiCiOaife/:*)!!) 

£ CTBC3ii;t5, 

CTBC3aiB*t!£{:t£oTRPM I 1 6 4 0 
U LTmmMMZ P B S^®^CJ; *> 4 H«fc^L. *L 

tixi o 7 mommzc 5 7bl/6?^ c&Ert&i* 

L T feSJBft L o CI CO ftmm ft 1 illSJ C 1 0 6 &R9 fc> 

C $£ T # y x y ? y n -JUZm^T&mUP 3 U im 

--y^Lfc. I L-6Riitb hTail^JURKAT 
(ATCC CRL 8163)£. r^XSKpZipn 
eo I L-6 RCct^) IsII^f h 5 y X 7 i ^Lt| 

ntzmm%* i? v -~y?LT, mm%*)%) i o o , 
o o offl© i l - 6 R%mmt smm^zntz. zomm^ 

5NJBC8 Lfc, 

np-4o nmmmmttzN jbcs £sg^-r s^l^l 

N P - 4 0 -caJll&tSJBLfc J U R KAT$BIL«^fiift« 
8 £tfr£ L/Co ^^'J F-vMTl 8 IISITi^iS 
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mxmmmmnmizr^^^ b tvz 1990^7^ 

1 0 H IZffiJim&^B 2 9 9 9 f (FERM BP-299 
9 ) t LT&BZntc, 

2 . AO'iJ F-7PM1 QfEM 
k M L - 6 RJlMtSt; ^ n-^;i/J/tft££g-f 3^ 

7*y v--?%ftmt&tzv>. mmt lt. t h 1 l - 6 r 

( I L — 6 R£gM) £ 1 ml© 1 %*>~4-* h ~ 1 0 mM f- 
'Jl^y-^T^ylfl (pH7. 4), 0. 15M Na 
ClftEMiM PMSF ^^^^*i*7/I'* 

RLfc^^if F-?MT1 8CJ;!)4I^fcMTl 8 ffi 
yDAi/Ty7Sft<E*#lfct7Tn-^4B (Ph 
a r m a c i a ) -> -fr fc. Z 0 M T 1 8 

Jftft^-fe? r d-x 4 B £HSiB0M^S?%£?I£1"& C 
£ J; 9. -fe7ra-x4B±0MT18 jft ft C 83 K "1 8Mb 
Lfc I L - 6 R£l§&£-frfco t7rn-^4B 
Ctg£-Lfc«rS£ifci§*&*l^ -£LTSepharose4 
BCMT1 8 mftZftlsXm&Ltz I L - 6 R^^Hi L 

fffB0&3§M£M^T B ALB/c?-5^1 ig|gl£ 1 HI 
fl^y^ij 3-^*ffl^T#filltHlSP 3 U 1 iil^-frlfc 
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?\ *&#±ftRtf 0 . B1.10ProteinGt77D- 
* (Pha rma c i a) ^i^ltlf t)i©^^ay y 

y £ P r o t e i n G -fe 7 r a -X CiRif-tf: U8> fc e fflilfr. 
a5 S->*#~yK:«fc$ftgB8ai;*ftfcl 0"|ffiU2 6 6 
*ffl!B£*§j!i?l>> ^l/TMT 1 8 7 r n-x 4 B 

T I L-6R$77^t^ ft 93 LfCo 35 S - J * * 

-y-zmmzntz i l-6r^, fes^'nyy y^i^Lt 

^§_h|B©P r o t e i nG-fe7*n— xC^OftSfcfclfc-fr 
L*6. * S D S - P A G E IZ & Q ftffi Ltz 0 % © 

I L-6 RC#I^C8^t§^#:^4ItS li® 
^0*'J K - v * a - y £ L N ^ITPMli tfr£ L fc „ 

a^'j f-vpm i ttx*anfR»a*i*a»w^»rK: 

7*?^X V t (Z 1 9 90^7^1 OH ftlSf* 
1^ 2 9 9 8 ^ (FERM BP- 2 9 9 8 ) ittfl£$ 

3 . A-f7''j^7AUK12-20, AUK64 
- 7 R A U K 1 4 6-1 5 g> fEB 

ftmmt ITWiftI L-6R (SR 3 4 4 ) ^ Ya 
sukawa, K . S> © s J. Biochem. 10 8 , 6 
7 3-6 7 6, 1 9 9 0. C E » 3 ft T <^ * & C ft T 01 

N 3 4 5 i@03 K y*^±3 K y 
£c£ I L-6R*3-FfScDNA$t 

ft§7'7^? FpECEdh f r 3 4 4 SCHO (5E2 

7) l>7VX7i^ h L . *G>h7yX7** b $ ft 
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tcmm^mammm ( s f - o mm. =*«3i) 

-e l, X % <c> %> JLW % H F-Labll(IV-) 
IL^ITB Iue-5PW*7ASlfPheny 1 - 5 P 
W^AK^IIU;. »S3ftfc*T»tt I L — 6 R & S 
DS-PAGEt$- rty F%^:Ltc 0 

MfeB ALB/cAnNC r jv^X (H^^l^T) 53. 
1 1 Offg/?nHTFr e und0^ 

^T^j-^yh (Bacto Adjuvant Comp 
lete H37Ra,Difco) £ £ tZJ&T&M V , -£ 

LTznz'nmmo&tt® 2 m®R& 3 iiia&£. f r e u 

nd0^7^^y|> (Bacto Adjuvant 
Incomplete Freund, Difco)£2£ 

Lfco (JfilSH&Jf) ttSSHH&Jf © 1 MHt 

fi^trlg-f? U^lTGoldsmith, P. K. , Ana 
lytical Biochemisty, 117 , 5 3- 

6 0, 1 9 8 1 . CE«Snt^«35iSK:ftotE LISA 

«fc 9 i v tt^o "T SR344 (0. 1 ft g /ml) 

L-Tif§fi©?&^£ ftfct£S&£^ftC2jnA.fco SR 3 4 4 C 

fg^Lfc^ 1 * * i s g£***©Hi- ?f x i g g/t;^ >; 

* X 7 r * - -fe" ( A / P ) ( Z Y M E D ) RtfT^ay** 

7 7 ^--fefffl^S (Sigia-101) ^ffl^till/c, 
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$Lm*<Dm - s r 3 4 4 mfoommzmBLtcgt, mm&m 

Bftfr Z> 3 B 5 E0B A L B / c v *j ^frbWmUM 

PlMB&Rc>*#Mli§$< (P3U1)£25:1© 
ib^T'ii-^L. PEG1 5 0 0 Zm^Tm&V, % IT 2 0 
OOfH0^x;i/t$i-?o. 7 ~ 1 . 1 X 1 0 6 / ^ x ;KD 
M^j£-£ig#L*:o 7 x>Ufr$><D±m*. SR 3 4 4 Hi 
&t & ZtlZ><DmJJte'?^T ( R 3 4 4 BWiT y±4 tfot 
Sl-ftX^ y - ^ y ^ ) % R[fSR3HiIL-6Ri 
Oi^^^ll*-rS^tLt>(2)tg^^O^T ( 1 L-6/s 1 L 
6 R 17 y-fe>f (RBIA) CiS) X^iJ-il/^ 

Lfc g§-&x 2 v - ~y y& 2 4 0 flomn;^ & tz 
h <?• LTilftX^ 'J -~ 3 6 f@©P1£7 x;v£ 

h fz <b Liz * 

± 12 CD S R 3 4 4 M T y «fe -ftt & © 1* C L T (t fc . f 
ffflgi'^Ig (Cappel) (1 m/iD 

(Max i So rp, N u n c ) £ 1 % 
BSACi^nyn, *LT 1 0 0 l/^iA/0/\>f 

t*'J k — -7 # ± v# £ tu;: Sn L v utcisctiw^ 

y + a^-H/c, 7*1- - h LfcSK 2 0 n g /ml® 

S R 3 4 4 £ ^ x ;p iz M*- . ^LTliStlT 1 l$]g! O+i 
^~-> 3 y^^ofco ±»CA*t *i ?jl ft £ 

5 JtHStlfc S R 3 4 4 ®m%, H'y HISR 3 4 4 I g 
G (#2, 5 u B /ml) s tfOl^fy h I g G - T ;i/ * 
U * X 7 r ^ - *" ( A / P ) (1 : 3000, Tago) & 
&'If ( 1 Big/nl, S i g m a - 1 0 4 ) O^sfllk SfctfC 
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tltHWt < 4 0 5 - 6 0 0 nm-CCbty.ytm<Dm%.lZ & 0 feMLtc 0 
HflffiO R B I A tt^©^{^ LTfr -otZo M T 1 8 JftftT? 3 

OOngAl0SR3 4 4 (1 0 0 
1 x;i/) •ZffitzL, * LTlS^t 1 If H-f y * * 
3 y|{T^;, TV- h%m&Ltzm, 50/» l/^x^O 
^ -f 7* 9 K - -^^S-bvtS.^ 5 0 /t i/vx?u<Dt:*^y- 

I L - ( 2 0 n g/ml) 4 % ft? H © 3 X )U £ 

}rj[JtI^-s * I^IICT 1 HfFHl-f V * a. ^~ F L/C, 

Xhurh7t*>>*y-A/P (1 : 7 0 0 0, PIERCE) 
R^jJtEtSlf (Sigia-104) ££s2JHL. 4 0 5 
-6 0 Onuf ©MS^l^tSCiCJ;^ S R 3 4 4 C 
^•£Lfc b*** y — I L — 6 0f ^I^L//c, 

y£$6tt U -£LTSR344£IL-6 i0i^^lft 
S3{|0aO''] K-v^o-y. tSt)?AUKl 2-2 
0, AUK146-15 RQf A U K 6 4 - 7 ; $LTf\Z S R 3 
4 4 t I L - 6 £©*g-&£lSSL&^/W 7* U 
y A U K 1 8 1-6 

^HBJttb hIL-6 RCitt«S»fit 
d ©8l#K:*?toTtt b h St*© Vffi«® CDR^kHL- 

6 r cMtsv nty^ a -j-jum&o C D R C«k 4 II 

C D R ttffiKtttffi^fr 6* *i£9!©#ii$ 
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ffliLT Sift 3*1*. 

7'^ r&^sisijig i 3 mm® 2 ©»tt**i3fea^»^© 

ilFf6tlllI9 : National Collections of Industrial and^Marine 

Bacteria Limited 
$>T£ : 23St Macher Drive, Aberdeen AB2 1RY, UNITED 
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n&m^ - 1 
mwm : tm 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 40 

mm^r : 2 

g5^!l©g$ :39 

eh 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 39 

sm : 3 

I2?IJ©:B$ : 40 

mmm : 

Eft 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 40 
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: 43 

mom : -*« 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 

@E?!l#-f : 5 
ie^©^$ : 40 

ie^©M : mm 

ge^!}©a^:^DNA 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 
: 6 

mmom : 37 

jROft : -«[ 

minim a 
mm 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 
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43 



40 
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@e^!l©^$ : 41 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 41 

se?a#-t : 8 

E?f ®£$ J 41 
E8l©Wh£J!RDNA 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 41 

fi£»* : 9 
12M©^$ : 35 

mmom -> ®& 
mm : -Mt 

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG 35 
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mm^r : 10 

®m<DM£ : 37 

mmom : wm 
mm 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 37 

mm^ : ii 

: 38 

E?!®8! : ffctt 
IRO& : -aMR 

Efll<Z>jM:£j«DNA 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 38 

mm^ : 12 

ie?ll©^$ : 27 

mm : -*« 

EH 

GGATCCCGGG TGGATGGTGG GAAGATG 27 



WO 92/19759 



PCT/JP92/00544 



114 



g£?IJ#^ : 13 
mm<Z>&$ • 37 

mmom : 
mm : -** 

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 37 

f£ffl& : 14 
E8J©^£ : 36 

ff<Z>K : -*K 

ACTAGTCGAC ATGGGATGGA GCTRTATCAT SYTCTT 36 

E?8#f- : 15 
1B?U0^$ : 37 

goft -** 

haRn^-tfigtt 

ACTAGTCGAC ATGAAGWTGT GGTTAAACTG GGTTTTT 37 
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: 16 

^B©SS : 35 



fi^BO«i:^DNA 

ACTAGTCGAC ATGRACTTTG GGYTCAGCTT GRTTT 35 

w$m% : 17 

S^JOffii :MDNA 

got 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 40 

Sg?!l#-t : 18 
nmom : 37 



ie?O0S^ : MDNA 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 37 
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mm^r : 19 
ge?!l®^$ : 36 

mm®m : 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 

mm^ : 20 

i^!l©^$ : 33 
tl©tfc : -*tl 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 

@e?u#-t : 21 

I2^!I©^$ : 40 

ie^ij©M : mm 
mom. • 

mm 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 
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I2?U#-t : 22 
Se?!l©S$ : 37 

®<D®L : -*« 

E?8©«K:£JiRDNA 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 

Efll» : 23 
@S^!l©S$ : 28 

jRCDg : -** 

&m®w& :MDNA 

GGATCCCGGG CCAGTGGATA GACAGATG 
: 24 

Wffl®%£ : 393 

mom : 

iB^lJ©?!^ : cDNA 
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mmomm 

fu—V: pl2-k2 
$S#: 1..60 sig peptide 
61.. 393 mat peptide 

mm 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTA CTG CTG CTC TGG GTT CCA 48 
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 -5 

GGT TCC ACT GGT GAC ATT GTG CTG ACA CAG TCT CCT GCT TCC TTA GGT 96 
Gly Ser Thr Gly Asp He Val Leu Thr Gin Ser Pro Ala Ser Leu Gly 

1 5 10 

GTA TCT CTG GGG CAG AGG GCC ACC ATC TCA TGC AGG GCC AGC AAA ACT 144 
Val Ser Leu Gly Gin Arg Ala Thr He Ser Cys Arg Ala Ser Lys Ser 

15 20 25 

GTC AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAA CAG AAA CCA 192 
Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG ACA CCC AAA CTC CTC ATC TAT CTT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Thr Pro Lys Leu Leu He Tyr Leu Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG GTC CCT GCC AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC 288 
Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

65 70 75 

CTC AAC ATC CAT CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT TAC TGT 336 
Leu Asn He His Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys 
80 85 90 
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CAG CAC AGT AGG GAG AAT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG 384 
Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

GAA ATA AAA 393 
Glu He Lys 

110 I 
: 25 

®m<Z>£:$ : 405 

mmm : mm 
mom : =*m 

: cDNA 

mm 

^ n-y : P 12-h2 
#f$t : 1..57 sig peptide 
58. .405 mat peptide 

mi 

ATG GGA TGG AGC GGG ATC TTT CTC TTC CTT CTG TCA GGA ACT GCA GGT 48 
Met Gly Trp Ser Gly He Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 

-15 -10 -5 

GTC CAC TCT GAG ATC CAG CTG CAG CAG TCT GGA CCT GAG CTG ATG AAG 96 
Val His Ser Glu He Gin Leu Gin Gin Ser Gly Pro Glu Leu Met Lys 
-1 5 10 
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CCT GGG GCT TCA GTG AAG ATA TCC TGC AAG GCT TCT GGT TAC TCA TTC 144 
Pro Gly Ala Ser Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

ACT AGC TAT TAC ATA CAC TGG GTG AAG CAG AGC CAT GGA AAG AGC CTT 192 
Thr Ser Tyr Tyr lie His Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 

GAG TGG ATT GGA TAT ATT GAT CCT TTC AAT GGT GGT ACT AGC TAC AAC 240 
Glu Trp He Gly Tyr lie Asp Pro Phe Asn Gly Gly Thr Ser Tyr Asn 

50 55 60 

CAG AAA TTC AAG GGC AAG GCC ACA TTG ACT GTT GAC AAA TCT TCC AGC 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG CAT CTC AGC AGC CTG ACA TCT GAG GAC TCT GCA GTC 336 
Thr Ala Tyr Met His Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGG GGG GGT AAC CGC TTT GCT TAC TGG GGC CAA GGG 384 
Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr Trp Gly Gin Gly 

95 100 105 

ACT CTG GTC ACT GTC TCT GCA 405 
Thr Leu Val Thr Val Ser Ala 
110 115 

: 26 

E£tf©^£ : 381 

mom : 



WO 92/19759 



PCT/JP92/00544 



121 

tinonm - cdna 
mm 

2 a — y : P PM-k3 

: 1. .60 sig peptide 
61. .381 mat peptide 

mm 

ATG GTG TCC TCA GCT CAG TTC CTT GGT CTC CTG TTG CTC TGT TTT CAA 48 

Met Val Ser Ser Ala Gin Phe Leu Gly Leu Leu Leu Leu Cys Phe Gin 

-20 -15 -10 -5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 96 

Gly Thr Arg Cys Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAC 144 
Ala Ser Leu Gly Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGC AGT TAT TTA AAC TGG TAT CAG CAG AAA CCA GAT GGA ACT ATT 192 
He Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr He 

30 35 40 

AAA CTC CTG ATC TAC TAC ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 
Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
45 50 55 60 

AGG TTC AGT GGC AGT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AAC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Asn 
65 70 75 
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AAC CTG GAG CAA GAA GAC ATT GCC ACT TAC TTT TGC CAA CAG GGT AAC 336 

Asn Leu Glu Gin Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Asn 

80 85 90 

ACG CTT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG GAA ATA AAT 381 

Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Asn 
95 100 105 

: 27 

EM® £c£ : 411 

mom : =*m 

mWMM : cDNA 

mm 

mmomm 

? n— y : pPM-hl 
WWt. ' 1..54 sig peptide 
55.. 411 mat peptide 

mm 

ATG AGA GTG CTG ATT CTT TTG TGG CTG TTC ACA GCC TTT CCT GGT ATC 48 
Met Arg Val Leu He Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly He 

-15 -10 -5 

CTG TCT GAT GTG CAG CTT CAG GAG TCG GGA CCT GTC CTG GTG AAG CCT 9G 
Leu Ser Asp Val Gin Leu Gin Glu Ser Gly Pro Val Leu Val Lys Pro 
-1 5 10 
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TCT CAG TCT CTG TCC CTC ACC TGC ACT GTC ACT GGC TAC TCA ATC ACC 144 
Ser Gin Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser He Thr 
15 20 25 30 

AGT GAT CAT GCC TGG AGC TGG ATC CGG CAG TTT CCA GGA AAC AAA CTG 192 
Ser Asp His Ala Trp Ser Trp He Arg Gin Phe Pro Gly Asn Lys Leu 

35 40 45 

GAG TGG ATG GGC TAC ATA AGT TAC AGT GGT ATC ACT ACC TAC AAC CCA 240 
Glu Trp Met Gly Tyr He Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro 

50 55 60 

TCT CTC AAA AGT CGA ATC TCT ATC ACT CGA GAC ACA TCC AAG AAC CAG 288 
Ser Leu Lys Ser Arg He Ser He Thr Arg Asp Thr Ser Lys Asn Gin 

65 70 75 

TTC TTC CTA CAG TTG AAT TCT GTG ACT ACT GGG GAC ACG TCC ACA TAT 336 
Phe Phe Leu Gin Leu Asn Ser Val Thr Thr Gly Asp Thr Ser Thr Tyr 

80 85 90 

TAC TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT 384 
Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly 
95 100 105 110 

CAA GGA ACC TCA GTC ACC GTC TCC TCA 411 
Gin Gly Thr Ser Val Thr Val Ser Ser 
115 

: 28 

ie^!lO^$ : 393 

mmm. mm 
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%m®W& : cDNA 

mm 

2u — y-. P 64-k4 

: 1..60 sig peptide 
61.. 393 mat peptide 

eh 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTG CTG CTG CTC TGG GTT CCA 48 

Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 

-20 -15 -10 -5 

GGT TCC ACA GGT GAC ATT GTG TTG ATC CAA TCT CCA GCT TCT TTG GCT 96 

Gly Ser Thr Gly Asp lie Val Leu He Gin Ser Pro Ala Ser Leu Ala 

-1 5 10 

GTG TCT CTA GGG CAG AGG GCC ACC ATA TCC TGC AGA GCC AGT GAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr He Ser Cys Arg Ala Ser Glu Ser 

15 20 25 

GTT GAT AGT TAT GGC AAT AGT TTT ATG CAC TGG TAC CAG CAG AAA CCA 192 
Val Asp Ser Tyr Gly Asn Ser Phe Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG CCA CCC AAA CTC CTC ATC TAT CGT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Pro Pro Lys Leu Leu lie Tyr Arg Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG ATC CCT GCC AGG TTC AGT GGC AGT GGG TCT AGG ACA GAC TTC ACC 288 
Gly He Pro Ala Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr 
65 70 75 



WO 92/19759 



PCT/JP92/00544 



125 

CTC ACC ATT AAT CCT GTG GAG GCT GAT GAT GTT GCA ACC TAT TAC TGT 336 
Leu Thr He Asn Pro Val Glu Ala Asp Asp Val Ala Thr Tyr Tyr Cys 

80 85 90 

CAG CAA AGT AAT GAG GAT CCT CCC ACG TTC GGT GCT GGG ACC AAG CTG 384 
Gin Gin Ser Asn Glu Asp Pro Pro Thr Phe Gly Ala Gly Thr Lys Leu 

95 100 105 

GAG CTG AAA 393 
Glu Leu Lys 
110 

ie#J©#-t : 29 
@e?!!©Jl$ : 417 
: tttt 

mom : -*n 

iB?!l©a^ : cDNA 

?u — y: P 64-h2 
Wi ' 1..57 sig peptide 
58.. 417 mat peptide 

ATG GGA TGG AGC GGG GTC TTT ATC TTC CTC CTG TCA GTA ACT GCA GGT 48 
Met Gly Trp Ser Gly Val Phe lie Phe Leu Leu Ser Val Thr Ala Gly 

-15 -10 -5 
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ETC CAC TCC CAG GTT CAA TTG CAG CAG TCT GGA GCT GAG TTG ATG AAG 96 
Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys 

-1 5 10 

CCT GGG GCC TCA GTG AAG ATC TCC TGC AAG GCT ACT GGC TAC ACA TTC 144 
Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Thr Gly Tyr Thr Phe 

15 20 25 

AGT AGT TAT TGG ATA GTG TGG ATA AAG CAG AGG CCT GGA CAT GGC CTT 192 
Ser Ser Tyr Trp lie Val Trp He Lys Gin Arg Pro Gly His Gly Leu 
30 35 40 45 

GAG TGG ATT GGA GAG ATT TTA CCT GGA ACC GGT AGT ACT AAC TAC AAT 240 
Glu Trp He Gly Glu He Leu Pro Gly Thr Gly Ser Thr Asn Tyr Asn 

50 55 60 

GAG AAA TTC AAG GGC AAG GCC ACA TTC ACT GCA GAT ACA TCT TCC AAC 288 
Glu Lys Phe Lys Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

ACA GCC TAC ATG CAA CTC AGC AGC CTG ACA TCT GAG GAC TCT GCC GTC 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGT CTA GAC AGC TCG GGC TAC TAT GCT ATG GAC TAT 384 
Tyr Tyr Cys Ala Ser Leu Asp Ser Ser Gly Tyr Tyr Ala Met Asp Tyr 

95 100 105 

TGG GGT CAA GGA ACC TCA GTC ACC GTC TCC TCA 417 
Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser 
110 115 120 

SE£!10#-S§- : 30 
g£M©^$ : 381 
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ffi^JOfflS : cDNA 

^n~y : P 146-k3 
WWt. '• 1..60 sig peptide 
61.. 381 mat peptide 

ATG GTG TCC ACA CCT CAG TTC CTT GGT CTC CTG TTG ATC TGT TTT CAA 48 
Met Val Ser Thr Pro Gin Phe Leu Gly Leu Leu Leu He Cys Phe Gin 
-20 -15 -10 -5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 96 
Gly Thr Arg Cys Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

-1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAC 144 
Ala Ser Leu Gly Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGT AAT TAT TTA AAC TGG TAT CAA CAG AAA CCA GAT GGA ACT GTT 192 
He Ser Asn Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val 

30 35 40 

AAA CTC CTG ATC TAC TAT ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 
Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
45 50 55 60 
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AGG TTC AGT GGC AGT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AGC 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser 

65 70 75 

AAC CTG GAG CAA GAA GAT ATT GCC AGT TAC TTT TGC CAA CAG GGT TAT 

Asn Leu Glu Gin Glu Asp He Ala Ser Tyr Phe Cys Gin Gin Gly Tyr 

80 85 90 

ACG CCT CCG TGG ACG TTC GGT GGA GGC ACC AAG TTG GAA ATC AAA 

Thr Pro Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 

95 100 105 



288 



336 



381 



EH*9 : 31 
BB8I©S3 : 402 

mwm : west 
mow : -*ti 

%m®W$. : cDNA 

mm 

$u — y: pl46-hl 
WW.' 1.-51 sig peptide 
52.. 402 mat peptide 

Wffl 

ATG GAG CTG GAT CTT TAT CTT ATT CTG TCA GTA ACT TCA GGT GTC TAC 48 
Met Glu Leu Asp Leu Tyr Leu He Leu Ser Val Thr Ser Gly Val Tyr 
-15 -10 -5 
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TCA CAG GTT CAG CTC CAG CAG TCT GGG GCT GAG CTG GCA AGA CCT GGG 96 
Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg Pro Gly 
-1 5 10 15 

GCT TCA GTG AAG TTG TCC TGC AAG GCT TCT GGC TAC ACC TTT ACT AAC 144 
Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn 

20 25 30 

TAC TGG GTG CAG TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG GAA TGG 192 
Tyr Trp Val Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp 

35 40 45 

ATT GGG TCT ATT TAT CCT GGA GAT GGT GAT ACT AGG AAC ACT CAG AAG 240 
He Gly Ser He Tyr Pro Gly Asp Gly Asp Thr Arg Asn Thr Gin Lys 

50 55 60 

TTC AAG GGC AAG GCC ACA TTG ACT GCA GAT AAA TCC TCC ATC ACA GCC 288 
Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser He Thr Ala 

65 70 75 

TAC ATG CAA CTC ACC AGC TTG GCA TCT GAG GAC TCT GCG GTC TAT TAC 336 
Tyr Met Gin Leu Thr Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Tyr 
80 85 90 95 

TGT GCA AGA TCG ACT GGT AAC CAC TTT GAC TAC TGG GGC CAA GGC ACC 384 
Cys Ala Arg Ser Thr Gly Asn His Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

ACT CTC ACA GTC TCC TCA 402 
Thr Leu Thr Val Ser Ser 
115 
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s 32 

@e?U©^$ : 35 

wm®m : 

ACAAAGCTTC CACCATGGAG TCAGACACAC TCCTG 

E3W*f- : 33 
IS?!lO^$ : 36 

ff Oft : 

mm 

GGCTAAGCTT CCACCATGGG ATGGAGCGGG ATCTTT 
: 34 

8£!©fi$ : 35 

mm 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 
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EW#* : 35 
ie?!lO^$ : 36 

e®» : -*« 

E?IJ©8^:£$DNA 

CTTGGATCCA CTCACCTGCA GAGACAGTTA CCAGAG 36 

l5?!i#-?§- : 36 
E?!l©£$ : 35 

nmom - mm 
mom : -*« 

ge?lj0g^:£$DNA 

CTTGGATCCA CTCACGATTT ATTTCCAGCT TGGTC 35 

Se?U#^ : 37 
S5?!)©^$ : 35 

tm 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 35 
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: 38 

ffi#|0g$ : 36 

mom : -*ti 
mm 

ACAAAGCTTC CACCATGGTG TCCTCAGCTC AGTTCC 36 

Se?U#"t : 39 
&M<DM£ : 39 

nmom : » 

EM®aM:^DNA 
EH 

TGTTAGATCT ACTCACCTGA GGAGACAGTG ACTGAGGTT 39 

: 40 
: 36 

m$wm : 

GTCTAAGCTT CCACCATGAG AGTGCTGATT CTTTTG 36 
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: 41 

mwm : mm 



TACGCAAACC GCCTCTC 17 

fffitt : 42 
EJflOgS : 18 

mmm. - mm 
mom : -** 

GAGTGCACCA TATGCGGT 18 

mm&^ : 43 
Se?fl©^$ : 55 

£?9®£ : mm 

ACCGTGTCTG GCTACACCTT CACCAGCGAT CATGCCTGGA GCTGGGTGAG ACAGC 55 
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: 44 

ffi#H©g$ : 63 

mom - -** 

TGAGTGGATT GGATACATTA GTTATAGTGG AATCACAACC TATAATCCAT 50 
CTCTCAAATC CAG 63 



I2?IJ#-S§- : 45 
: 54 

m$om : mm 
mo* - -*m 

TATTATTGTG CAAGATCCCT AGCTCGGACT ACGGCTATGG ACTACTGGGG TCAA 54 



Wfflft : 46 
ie?!j0 : 27 

mom : -*« 

i2?fl0SS:<&Jj£DNA 
EM 

GTGACAATGC TGAGAGACAC CAGCAAG 
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mm^r : 47 
: 24 

SE^J0S^:^DNA 
KM 

GGTGTCCACT CCGATGTCCA ACTG 24 

iE#!#-$§- : 48 
iE^J©^$ : 27 

mom : 

IE?IJ©«[:&j£DNA 

GGTCTTGAGT GGATGGGATA CATTAGT 27 

iS?fl#-t : 49 
: 29 

ff ®» « -*« 

£?t<Z)&£ :MDN A 

GTGTCTGGCT ACTCAATTAC CAGCATCAT 29 
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S5BI©;g$ : 48 

mm®m • mm 
mom. : -*« 

I 

TGTAGAGCCA GCCAGGACAT CAGCAGTTAC CTGAACTGGT ACCAGCAG 48 
: 51 

Wm&IS : 42 

mom : -#@ 

ATCTACTACA CCTCCAGACT GCACTCTGGT GTGCCAAGCA GA 42 

mm* : 52 

S2£!l©:I£ 50 
goft : -** 

ACCTACTACT GCCAACAGGG TAACACGCTT CCATACACGT TCGGCCAAGG 50 
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Vffitt : 53 
Sm<D&* : 27 

mmm : mm 
mom : -*« 

F*n$>-: WW* 
1£?!]©SII : n* J$ D N A 

AGCGGTACCG ACTACACCTT CACCATC 27 
: 54 

ie?!jO^$ : 706 

G81<Z>« : 

£n-y j pUC-RVh-PMlf 

fc HL-6BK:^-rS^U5Rt MfcPM4Stft0H$i V a y(f) 

7^7^ -19 — 1 : leader 
T 5 y & 1 -30 : FBI 
7^1 31-36 : CDR1 

37-50 :FR2 

51-66 : CDR2 

67-98 :FR3 



WO 92/19759 



PCT/JP92/00544 



138 



T$Jm 99-108:CDR3 

T$s>M 109-119:FR4 

%9Vlr*r 1-6 Hind III 

X2U*3-Y 54-135 intron 

%9 UHr^ V 258—348 intron/aberrant splicing 

* 2 Y 505 -706 intron 

Ki? V 701-706 Bam HI 

AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala 
-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 
Thr 
-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC CAG GTC CAA 155 

Gly Val His Ser Gin Val Gin 
1 

CTG CAG GAG AGC GGT CCA GGT CTT GTG AGA CCT AGC CAG ACC CTG AGC 203 
Leu Gin Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin Thr Leu Ser 

5 10 15 

CTG ACC TGC ACC GTG TCT GGC TAC TCA ATT ACC AGC GAT CAT GCC TGG 251 
Leu Thr Cys Thr Val Ser Gly Tyr Ser He Thr Ser Asp His Ala Trp 
20 25 30 35 

AGC TGG GTG AGA CAG CCA CCT GGA CGA GGT CTT GAG TGG ATT GGA TAC 299 
Ser Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp He Gly Tyr 
40 45 50 
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ATT AGT TAT AGT GGA ATC ACA ACC TAT AAT CCA TCT CTC AAA TCC AGA 347 
lie Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro Ser Leu Lys Ser Arg 

55 60 65 

GTG ACA ATG CTG AGA GAC ACC AGC AAG AAC CAG TTC AGC CTG AGA CTC 395 
Val Thr Met Leu Arg Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg Leu 

70 75 80 

AGC AGC GTG ACA GCC GCC GAC ACC GCG GTT TAT TAT TGT GCA AGA TCC 443 
Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ser 

85 90 95 

CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT CAA GGC AGC CTC GTC 491 
Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Gin Gly Ser Leu Val 
100 105 110 115 

ACA GTC TCC TCA G GTGAGTCCTT ACAACCTCTC TCTTCTATTC AGCTTAAATA 544 
Thr Val Ser Ser 

GATTTTACTG CATTTGTTGG GGGGGAAATG TGTGTATCTG AATTTCAGGT CATGAAGGAC 604 
TAGGGACACC TTGGGAGTCA GAAAGGGTCA TTGGGAGCCC GGGCTGATGC AGACAGACAT 664 
CCTCAGCTCC CAGACTTCAT GGCCAGAGAT TTATAGGGAT CC 706 

Wm^- : 55 
W$<t>£& : 506 

mmom : tm 
mom : -*ti 

mm 



$r tz ft m m 
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?n — v. pUC-BVl-PMla 
mm : k ML-6BCWSS«B5Rb MfclPM-llafr© L«V««A-^ a y(a) 

7$7i -19—1 : leader 
T$;M 1 -23 : FBI 
7$SM 24-34 :CDR1 
7^/m 35-49 :FB2 
7$;i 50-56 :CDR2 
T^y^ 57-88 :FR3 
7$;M 89-97 :CDR3 
7$Sm 98-117:FR4 

1-6 : Hind III WSL 
9>2U3rfY 54—135: intron 
XZVjr^Y 268—376: intron/aberrant splicing 
K£ V** Y 469-506: intron 
X9Vilr*Y 501-506: Bam HI WfiL 

mm 

AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Met Gly Trp Ser Cys lie He Leu Phe Leu Val Ala Thr Ala 
-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 

Thr 

-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC GAC ATC CAG 155 

Gly Val His Ser Asp lie Gin 
1 
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ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC AGC GTG GGT GAC AGA GTG 203 
Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val 

5 10 15 

ACC ATC ACC TGT AGA GCC AGC CAG GAC ATC AGC AGT TAC CTG AAT TGG 251 
Thr He Thr Cys Arg Ala Ser Gin Asp He Ser Ser Tyr Leu Asn Trp 
20 25 30 35 

TAC CAG CAG AAG CCA GGT AAG GCT CCA AAG CTG CTG ATC TAC TAC ACC 299 
Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Tyr Thr 

40 45 50 

TCC AGA CTG CAC TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC 347 
Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser 

55 60 65 

GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC 395 
Gly Thr Asp Phe Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp He 

70 75 80 

GCT ACC TAC TAC TGC CAA CAG GGT AAC ACG CTT CCA TAC ACG TTC GGC 443 
Ala Thr Tyr Tyr Cys Gin Gin Gly Asn Thr Leu Pro Tyr Thr Phe Gly 

85 90 95 

CAA GGG ACC AAG GTG GAA ATC AAA C GTGAGTAGAA TTTAAACTTT 488 
Gin Gly Thr Lys Val Glu He Lys 
100 105 

GCTTCCTCAG TTGGATCC 506 

nmm : 56 

mm<D&Z : 438 
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mm 

i?n — v : pUC-RVh-PMlf-4 

FTSif oT. intron3»£$*lfc&© 0 
T ^ /fit -19- -1 : leader 
TS/^ 1-30: FBI 
T$7^ 31-36 :CDR1 
T^y^ 37-50 :FB2 
r^/m 51-66 :CDR2 
T$JM 67-98 : FR3 
T$JM 99-108:CDR3 
T$/M 109-119:FR4 

U±3- V 1 - 6 : Hind III ©fit 
432-438: Bam HI WSL 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC CAG GTC CAA CTG CAG GAG AGC GGT CCA GGT 98 
Ala Thr Gly Val His Ser Gin Val Gin Leu Gin GIu Ser Gly Pro Gly 
-5 1 5 10 



Sfr fc tt m m 
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CTT GTG AGA CCT AGC CAG 
Leu Val Arg Pro Ser Gin 
15 

TAC TCA ATT ACC AGC GAT 
Tyr Ser lie Thr Ser Asp 
30 

GGA CGA GGT CTT GAG TGG 
Gly Arg Gly Leu Glu Trp 
45 

ACC TAT AAT CCA TCT CTC 
Thr Tyr Asn Pro Ser Leu 
60 

AGC AAG AAC CAG TTC AGC 
Ser Lys Asn Gin Phe Ser 
75 80 
ACC GCG GTT TAT TAT TGT 
Thr Ala Val Tyr Tyr Cys 
95 

GAC TAC TGG GGT CAA GGC 
Asp Tyr Trp Gly Gin Gly 
110 

CC 



ACC CTG AGC CTG ACC TGC 
Thr Leu Ser Leu Thr Cys 
20 

CAT GCC TGG AGC TGG GTT 
His Ala Trp Ser Trp Val 
35 

ATT GGA TAC ATT AGT TAT 
lie Gly Tyr He Ser Tyr 
50 

AAA TCC AGA GTG ACA ATG 
Lys Ser Arg Val Thr Met 
65 70 
CTG AGA CTC AGC AGC GTG 
Leu Arg Leu Ser Ser Val 
85 

GCA AGA TCC CTA GCT CGG 
Ala Arg Ser Leu Ala Arg 
100 

AGC CTC GTC ACA GTC TCC 
Ser Leu Val Thr Val Ser 
115 



ACC GTG TCT GGC 146 
Thr Val Ser Gly 
25 

CGC CAG CCA CCT 194 
Arg Gin Pro Pro 
40 

AGT GGA ATC ACA 242 
Ser Gly He Thr 
55 

CTG AGA GAC ACC 290 
Leu Arg Asp Thr 

ACA GCC GCC GAC 338 
Thr Ala Ala Asp 
90 

ACT ACG GCT ATG 386 
Thr Thr Ala Met 
105 

TCA G GTGAGTGGAT 436 
Ser 

438 



ie?IJ#-5y : 57 
mWCDMZ : 402 

m\]com : mm 
mom -*n 
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mm 

^n — y : pUC-RVl-PMla 
#»: b ML-6BK3W §Silit MfcPM-liafr©L«Vft«/N*-^9 ^(a) 
&#*<ll*a — F"f -Sit&FT'&^T. intronj&<8k££*lfc£<Do 
T$;M -19- -1: leader 
T$;M 1-23: FBI 
T^/^ 24-34 :CDR1 
T$SM 35-49 :FR2 
TS^K 50-56 :CDR2 
T$;m 57-88 :FR3 
T$;M 89-97 :CDR3 
T$/M 98-107:FR4 
Xi? F 1 - 6 : Hind III gffffi 

397-402: Bam HI 

ISM 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser 
-5 1 5 10 



*r & m m 
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CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

CAG GAC ATC AGC AGT TAC CTG AAT TGG TAC CAG CAG AAG CCA GGA AAG 194 
Gin Asp He Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys 

30 35 40 

GCT CCA AAG CTG CTG ATC TAC TAC ACC TCC AGA CTG CAC TCT GGT GTG 242 
Ala Pro Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val 

45 50 55 

CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC 290 
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr 

60 65 70 

ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAG 338 
He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin 
75 80 85 90 

GGT AAC ACG CTT CCA TAC ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC 386 
Gly Asn Thr Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu He 

95 100 105 

AAA C GTGAGTGGAT CC 402 
Lys 



SB?!I#-^ : 58 
ie^!{0^$ : 36 

m$mm : mm 

E8l©»B:£fiRDNA 
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mm 

TAAGGATCCA CTCACCTGAG GAGACTGTGA CGAGGC 36 

@e?U#-f : 59 
SB?fl©^$ : 32 

mmw. : ^ 

ATCAAGCTTC CACCATGGGA TGGAGCTGTA TC 32 

ieM#-^ : 60 
f2?IJ©^$ : 30 

mmcom mm 

AATGGATCCA CTCACGTTTG ATTTCCACCT 30 

tmi^ ' 61 
mmcoMZ : 33 

mmom mm 

if ©ifc : 
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mm 

CATGCCTGGA GCTGGGTTCG CCAGCCACCT GGA 33 
: 62 

ie?!l©^$ : 33 

%mom : f« 
mom : -*« 

EOT 

TCCAGGTGGC TGGCGAACCC AGCTCCAGGC ATG 33 

EffiH : 63 
: 30 



I2£fl©a^ : MDNA 
E3I 

CAGCAGAAGC CAGGAAAGGC TCCAAAGCTG 30 
: 64 

12?!!©^$ : 30 

E$f<z& • \m 
mom - -*n 
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CAGCTTTGGA GCCTTTCCTG GCTTCTGCTG 

Wm% : 65 
@g^lj©^$ : 66 

ACCTGTAGAG CCAGCAAGAG TGTTAGTACA TCTGGCTATA GTTATATGCA 
CTGGTACCAG CAGAAG 

mmm : 66 

IS^J©^$ : 15 
g£?!j0M : SSI 
«®«[ : -*« 

K0l0«h£#DNA 

GCTGGCTCTA CAGGT 

@E?IJ#^ : 67 
: 48 
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AAGCTGCTGA TCTACCTTCC ATCCACCCTG GAATCTGGTG TGCCAAGC 48 

H3w§- 68 
mm<D&$ : 15 

nmom - mm 
mom : -*m 

iS?!)©a0:-&$DNA 

GTAGATCAGC AGCTT 15 

mm^r : 69 
@e^l©^$ : 48 

mofk : -*« 

GCTACCTACT ACTGCCAGCA CAGTAGGGAG ACCCCATACA CGTTCGGC 48 
: 70 

Effl®3:£ : 15 
«<DjR : -** 
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mm 

CTGGCAGTAG GTAGC 15 
: 71 

E5ff©^$ : 414 



^n — y : P UC-RVl-1220a 

k- HL-6fiKtf1-SHfl$k hflSAOK12-20|fi#©L«[VtB«/<-^a y 
(a)3feff**l*3— KfSitfeT-'e&oTs intronj&<8fc£3*lfc&©<> 
T -19- -1: leader 

T*/^ 1 —23 : Ffil 
T*/^ 24-38 :CDR1 
T$Jm 39-53 :FR2 
T$JM 54-60 :CDR2 
7$JM 61-92 :FR3 
T*Jm 93-101:CDR3 
7$;m 102— 111:FB4 
% V K 1 - 6 : Hind III WSl 

^ 9 Y 408-414: Bam HI 



§r tz m m 
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bh 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp lie Gin Met Thr Gin Ser Pro Ser Ser 
-5 -11 5 10 

CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

AAG AGT GTT AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAG CAG 194 
Lys Ser Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin 

30 35 40 

AAG CCA GGA AAG GCT CCA AAG CTG CTG ATC TAC CTT GCA TCC AAC CTG 242 
Lys Pro Gly Lys Ala Pro Lys Leu Leu lie Tyr Leu Ala Ser Asn Leu 

45 50 55 

GAA TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC 290 
Glu Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

60 65 70 

TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC 338 
Phe Thr Phe Thr lie Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr 
75 80 85 90 

TAC TGC CAG CAC AGT AGG GAG AAC CCA TAC ACG TTC GGC CAA GGG ACC 386 
Tyr Cys Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gin Gly Thr 
95 100 105 
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AAG GTG GAA ATC AAA CGTGAGTGGA TCC 414 
Lys Val Glu lie Lys 
110 



• 72 

emo&z - 45 

GGTTATTCAT TCACTAGTTA TTACATACAC TGGGTTAGAC AGGCC 



IS?IJ#-t : 73 
: 27 

AGTGAATGAA TAACCGCTAG CTTTACA 



ieM## : 74 
iS£lJ©K : 69 
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mm 

GAGTGGGTGG GCTATATTGA TCCTTTCAAT GGTGGTACTA GCTATAATCA 50 
GAAGTTCAAG GGCAGGGTT 69 



mm^r : 75 
: 15 

mmom : mm 

ffi#l0«^:£/&DNA 
£31 

ATAGCCCACC CACTC 15 



: 76 

g2?!l©^$ : 36 

mom : -*« 
mm 

GGGGGTAACC GCTTTGCTTA CTGGGGACAG GGTACC 36 

mm*% : 77 
IS^IJ©g$ : 36 

mmom. : mm 
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12?ff 

AGCAAAGCGG TTACCCCCTC TGGCGCAGTA GTAGAC 

BERBHf- : 78 
S2M©S$ : 30 

wm<om - mm 
mom : -*« 

CAAGGTTACC ATGACCGTGG ACACCTCTAC 

i2?ff#-5r : 79 
@2£!I©^$ : 30 

ie^j©M : mm 
@2#i 

CACGGTCATG GTAACCTTGC CCTTGAACTT 
: 80 

I2^JCD^$ 30 

mmm : mm 
mom : -** 
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: MDNA 

GGGCTCGAAT GGATTGGCTA TATTGATCCT 30 



SS?!l#-f : 81 
ffi^!IO^$ : 30 

: -*« 

Eft 

AGGATCAATA TAGCCAATCC ATTCGAGCCC 30 

: 82 
: 16 

ee^jo^ : mm 
mem - 

GTAAAACGAG GCCAGT 16 



: 83 
: 17 
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mm 

AACAGCTATG ACCATGA 17 

mmm^r 84 

W.m<Z>&£ - 433 

mmom wm 
mom : -*ti 

#n — y: pUC-RVh- 1220b 

T^7^ -19- -1: leader 
T^y^ 1-30:FR1 
T$JM 31—35 : CDE1 
T^ym 36-49 :FR2 
T 5 J ffi. 50-66 : CDR2 
T$;M 67-98 :FR3 
7*yM 99-105:CDR3 
7$JM 106-116:FR4 
K2U±3-Y 1-6 : Hind III 

K 427-433: Bam HI £M£ 

if & m *a 
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mm 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTG CTC GCC 51 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 
-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He Bis Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAG TGG GTG GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp Val Gly Tyr He Asp Pro Phe Asn Gly Gly, 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC . 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

mm^r : 85 
i2^!)0^$ : 433 

iffiicoM : mm. 
mmim ^dna 

r?n — y : pUC-RVh-1220d 

t HL-6BC«r«liaWgt MfcA0K12-2Qffift©HgV®«^-*>*s V 

T ^/g£ -19- -1: leader 

T$;M 1-30: FBI 

7* SB 31-35 :CDR1 

7^ym 36-49 :FB2 

7^;i 50-66 : CDR2 

TSSWL 67-98 :FE3 

7^ym 99-105:CDR3 

7$;M 106-116:FR4 

* 2 U*3- F 1 - 6 : Hind III 0{5 

K^l/^-^F 427-433: Bam HI gP© 



m fc 4 S « 
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BR 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTG CTC GCC 51 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 
-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAA TGG ATT GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp lie Gly Tyr lie Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

: 86 

g2£lJ©:I£ : 90 

mm 

GATAAGCTTG CCGCCACCAT GGACTGGACC TGGAGGGTCT TCTTCTTGCT 
GGCTGTAGCT CCAGGTGCTC ACTCCCAGGT GCAGCTTGTG 

= 87 

S2?!l©:I£ : 90 

mwm - mm 
mom : -*s 

CACTCCCAGG TGCAGCTTGT GCAGTCTGGA GCTGAGGTGA AGAAGCCTGG 
GGCCTCAGTG AAGGTTTCCT GCAAGGCTTC TGGATACTCA 

mm^t : 88 
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TGCAAGGCTT CTGGATACTC ATTCACTAGT TATTACATAC ACTGGGTGCG 50 
CCAGGCCCCC GGACAAAGGC TTGAGTGGAT GGGATATATT 90 

mm^r : 89 
I2?!l©:S£ : 90 

sworn : wm 
mom : -*« 

E?0 

CTTGAGTGGA TGGGATATAT TGACCCTTTC AATGGTGGTA CTAGCTATAA 50 
TCAGAAGTTC AAGGGCAGAG TCACCATTAC CGTAGACACA 90 

@S?9#^ : 90 
@^|J0^$ : 90 

umom : wm 
mom : -*a 

mm 

GTCACCATTA CCGTAGACAC ATCCGCGAGC ACAGCCTACA TGGAGCTGAG 50 
CAGCCTGAGA TCTGAAGACA CGGCTGTGTA TTACTGTGCG 90 
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Bft*9 : 91 
ie^!l©^$ : 94 

nm®m : 

ACGGCTGTGT ATTACTGTGC GAGAGGGGGT AACCGCTTTG CTTACTGGGG 50 
CCAGGGAACC CTGGTCACCG TCTCCTCAGG TGAGTGGATC CGAC 94 

mm* : 92 

: 15 

mom : -*« 

h#ns;- : mm® 

mi] 

GATAAGCTTG CCGCC 15 
: 93 

ie^j©s$ : 15 

mom : -*« 

^fl©»i:^jRDNA 

mn 

GTCGGATCCfl CTCAC ^ 
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W>M<D&$ : 433 

le^joaM : £$DNA 

^n-y : pUC-RVh -sle 1220Ha 
mWi: t HL-6R^t§S»t hsleAUK12-20jfC#:©HllVfI^-^3 y 
I" a j Rtf **i£:3- K-TSit&f. 
T -19--l:leader 
TS-/^ 1 —30 : FR1 

31 — 35 : CDfil 

36-49 : FR2 
TSSM 50-66 : CDE2 
7^71 67-98 : FR3 
7^7i 99-105:CDE3 
7 109— 116:FR4 

XtU** Y 1 - 6 : Hind III ffljffi 
5? ^ K 427-433: Bam HI g&f£ 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT 51 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala 
-15 -10 



m tz * m ft 



WO 92/19759 



PCT/JP92/00544 



164 

GTA GCT CCA GGT GCT CAC TCC CAG GTG CAG CTT GTG CAG TCT GGA GCT 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAG GTG AAG AAG CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCT TCT 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 f 25 

GGA TAC TCA TTC ACT AGT TAT TAC ATA CAC TGG GTG CGC CAG GCC CCC 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGA CAA AGG CTT GAG TGG ATG GGA TAT ATT GAC CCT TTC AAT GGT GGT 243 
Gly Gin Arg Leu Glu Trp Met Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AGA GTC ACC ATT ACC GTA GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Arg Val Thr He Thr Val Asp 

60 65 70 

ACA TCC GCG AGC ACA GCC TAC ATG GAG CTG AGC AGT CTG AGA TCT GAA 339 
Thr Ser Ala Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACG GCT GTG TAT TAC TGT GCG AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 

TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

mm^r : 95 
i2#i©^$ : 27 
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AGGCTTGAGT GGATTGGATA TATTGAC | 27 

IS?IJ#-t : 96 
EBlOfii* : 27 
ie?!l©M : ^ 

AAGTTCAAGG GCAAGGTCAC CATTACC 27 
: 97 

SS?!J©S$ : 30 

&ma>m : 

E?l©«i:^«RDNA 

GGTGCTTCCG TGAAAGTCAG CTGTAAAGCT 30 



EaHHI : 98 
SE?!l©:S$ : 30 
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12£!j©« :MDNA 
AGCTTTACAG CTGACTTTCA CGGAAGCACC 
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